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Available Now for Immediate Shipment 


The American Medical Directory 32nd edition 
Order the only comprehensive reference guide 
that puts the most current demographic, cre- 
dentials and professional physician information 
at your fingertips. 


Completely updated, this 6,000-page, 4-volume 
American Medical Directory is the ideal resource 
for: 


* Locating any U.S. physician by name or by city 
and county within a state from over 633.000 
detailed listings 


* Verifying practices and credentials 


* Obtaining data verified by primary sources 


Order your copy today. 
Demand for the previous edition exceeded supply 
-so order your 4-volume set today. 


Call the American Medical Association 
toll-free: 


1-800-621-8335 


Reference OP390890 
Price: $495.00 


Please have your Visa 
or Mastercard ready. 
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PHARYNGITI: 
AND TONSILLITI: 


e SUPRAX: the most potent oral cephalosporin in vitro! against 
D-lactamase- pathogens 


e SUPRAX: produces bronchial concentrations at least 6 times 
higher than the MIC,, of common respiratory pathogens? 


@ SUPRA: attains outstanding clinical efficacy — cured/improvee 
96% of otitis media cases? and 95.8% of bronchitis cases‘ 


e SUPRAX: an alternative to traditional therapy in cases of 
pharyngitis/tonsillitis. Once-daily dosage enhances compliance 


e SUPRAX: best tasting oral antibiotic suspension? 





JNCE-A-DAY 


SUP 








cetixime/Lederle 


ablets and Oral Suspension 


00 mg 100 mg/5 mL 
8 mg/kg/day 


Jue to susceptidie organisms 


Mthough a useful guide, in vitro activity does not necessarily correlate with 
:linical response 


3UPRAX Suspension is administered as a single dose of 8 mg/kg once daily or, 
' preferred, in equally divided doses bid. SUPRAX Tablets are administered as a 
ingle 400 mg dose once daily or, if preferred, in equally divided doses bid. 


ease see brief summary of prescribing information on adjacent page. 


COVERAGE AND 
CONVENIENCE 
No OTHER ORAL 
ANTIBIOTIC 
CAN OFFER 












ONCE-A-DAY 


SUPRAX 


cefixime/Lederle 


SUPRAX HAS BEEN USED SAFELY 
IN OVER 17 MILLION PATIENTS 
WORLDWIDE" 


References: 1. Nash DR, Flanagan C, Steele LC, et al. Comparison of the activity of cefixime and activities of 
oral antibiotics against adult clinical isolates of Moraxella (Branhamella) catarrhalis containing BRO-1 and 
BRO-2 and Haemophilus influenzae. Antimicrob e hemother. 1991;35:192-194. 2. Baldwin DR, 
Andrews JM, Ashby JP, et al. Concentrations of cefixime in bronchial mucosa and sputum after three oral 
multiple dose regimens. Thorax. 1990; 45:401-402. 3. McLinn SE. A clinician's perspective of acute otitis 
media in children. In: The Contemporary Treatment of Otitis Media. Lederle Laboratories: 1990. Data on file, 
Lederle Laboratories, Pearl River, NY. 4. Verghese A, Roberson D, Kalbfleisch JH, et al. Randomized 
comparative study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis. 
Antimicrob Agents Chemother. 1990;34:1041-1044. 5. Ruff ME, Schotik DA, Bass JW, et al. Antimicrobial 
drug suspensions: a blind comparison of taste of fourteen common pediatric drugs. Pediatr Infect Dis J. 
1991:10:30-33. 6. Data on file, Lederle Laboratories, Pearl River, NY. 





SUPRAX* cefixime/Lederle 


BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative 
strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase positive), 
and Streptococcus pyogenes .* 

Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL 
STUDIES section 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneumoniae 
and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its suscep- 
tibility to SUPRAX. Therapy may begin while waiting for study results and may be adjusted 
when results are known 

Pharyngitis and Tonsillitis caused by S pyogenes 
Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, includ- 
ing the prophylaxis of rheumatic fever. SUPRAX is generally effective in the eradication of 
S pyogenes from the nasopharynx; however, data establishing the efficacy of SUPRAX in 
the subsequent prevention of rheumatic fever are not available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus mirabilis. 
"Efficacy for this organism was studied in fewer than ten patients with otitis media 
CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months and 
10 years, S pneumoniae was isolated from 4796 of the patients, H influenzae from 3495, 

B catarrhalis trom 1596, and S pyogenes from 496 

The overall response rate of S pneumoniae to cefixime was approximately 1096 lower and 
that of H influenzae or B catarrhalis approximately 7% higher (12% when beta-lactamase 
positive strains of H influenzae are included) than the response rates of these organisms to 
the active control drugs 

In these studies, patients were randomized and treated with either cefixime at dose regi- 
mens of 4 mg/kg bid or 8 mg/kg ad, or with a standard antibiotic regimen. Sixty-nine to 70% 
of the patients in each group had resolution of signs and symptoms of otitis media when eval- 
uated two to four weeks posttreatment, but persistent effusion was found in 1596 of the 
patients. When evaluated at the completion of therapy, 1796 of patients receiving cefixime 
and 14*6 of patients receiving effective comparative drugs (1896 including those patients who 
had H influenzae resistant to the control drug and who received the control antibiotic) were 
considered to be treatment failures. By the two- to four-week follow-up, a total of 3096 to 3196 
of patients had evidence of either treatment failure or recurrent disease 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime(a) Cefixime(a) Controlla) 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) 1/1(5) 
Moraxella (Branhamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (7596) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (7496) 48/59 (8196) 130/166 (78%) 


(à) Number eradicated/number isolated 

(b) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were 
excluded from this analysis because they were resistant to the control antibiotic. In 19 of 
these the clinical course could be assessed, and a favorable outcome occurred in 10. 
When these cases are included in the overall bacteriological evaluation of therapy with the 
control drugs, 140/185 (7696) of pathogens were considered to be eradicated 
Tablets should not be substituted for suspension when treating otitis media 


CONTRAINDICATIONS 

Known allergy to cephalosporins 
WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIV- 
ITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS 
PRODUCT IS TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENT S, CAUTION SHOULD 
BE EXERCISED BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM 
ANTIBIOTICS HAS BEEN CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF 
PATIENTS WITH A HISTORY OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO 
SUPRAX OCCURS, DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMER- 
GENCY MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 


ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY MANAGE- 
MENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may per- 
mit overgrowth of clostridia. Studies indicate that a toxin produced by Crostridium difficile is a 
primary cause of severe antibiotic-associated diarrhea including pseudiemembranous colitis 
Pseudomembranous colitis has been reported with the use of SUPRAX -efixime and other 
broad-spectrum antibiotics (including macrolides, semisynthetic penicillins, and cephalo- 
sporins). It is important to consider this diagnosis in patients who develcp diarrhea in associ- 
ation with antibiotic use. Symptoms of pseudomembranous colitis may cccur during or after 
antibiotic treatment and may range in severity from mild to life threatening. Mild cases usually 
respond to drug discontinuation alone. Moderate-to-severe cases should be managed with 
fluid, electrolyte, and protein supplementation. When the colitis is not relieved by drug 
discontinuance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis should 
be excluded 
PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superin- 
fection occurs, take appropriate measures 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX in patients with renal 
impairment and those undergoing continuous ambulatory peritoneal diatysis and hemodialy- 
sis. (See DOSAGE AND ADMINISTRATION ) 

Prescribe cautiously in patients with a history of gastrointestinal disease, particularly colitis 
Drug Interactions: No significant drug interactions have been reportecto date 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine may 
occur with tests using nitroprusside but not with those using nitroferricyanide 

SUPRAX administration may result in a false-positive reaction for glucose in the urine using 
Clinitest*,** Benedict's solution, or Fehling's solution. Use glucose tests based on enzymatic 
glucose oxidase reactions (such as Clinistix®** or Tes-Tape***). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs test may + 
be due to the drug 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no ltetime animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic-potential of SUPRAX 
was found in standard laboratory tests. Reproductive studies revealed mo fertility impairment 
In rats at doses up to 125 times the adult therapeutic dose 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been performed in 
mice and rats at doses up to 400 times the human dose and have revealed no evidence of 
harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. Treat- 
ment should only be given if clearly needed 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Consider 
discontinuing nursing temporarily during treatment with this drug 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months 
have not been established 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose stools, 
in pediatric patients receiving the suspension, was comparable to adult-patients receiving 
tablets 
ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient nature. Less 
than four percent (3.8%) of patients in the US trials discontinued therapy because of drug- 
related adverse reactions. Commonly seen adverse reactions in US trias of the tablet formu- 
lation were gastrointestinal events, which were reported in 30% of adult-patients on either the 
bid or the qd regimen. Clinically mild gastrointestinal side effects occurred in 2096 of all 
patients, moderate events occurred in 996 of all patients, and severe adverse reactions 
occurred in 2% of all patients. Individual event rates included diarrhea 15%, loose or frequent 
stools 6%, abdominal pain 3%, nausea 7%, dyspepsia 3%, and flatulence 3%. The incidence 
of gastrointestinal adverse reactions, including diarrhea and loose stoois, in pediatric 
patients receiving the suspension was comparable to adult patients receiving tablets 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was 
discontinued 

Several patients developed severe diarrhea and/or documented pseudomembranous 
colitis, and a few required hospitalization 

The following adverse reactions have been reported following the use of SUPRAX. Inci- 
dence rates were less than 1 in 50 (less than 2%), except as noted above for gastrointestinal 
events 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting. 
Several cases of documented pseudomembranous colitis were identified during the studies 
The onset of pseudomembranous colitis symptoms may occur during cr after therapy 
Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Erythema multi- 
forme, Stevens-Johnson syndrome, and serum sickness have been reported rarely 
Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase 
Renal: Transient elevations in BUN or creatinine 
Central Nervous System: Headaches 3%. dizziness 
Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and eosinophilia 
Prolongation in prothrombin time was seen rarely 
Other: Genital pruritus, vaginitis, candidiasis 

The following adverse reactions and altered laboratory tests have be=n reported for 
cephalosporin-class antibiotics 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal necrolysis, 
superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunctien, including cholesta- 
SIS, aplastic anemia, hemolytic anemia, hemorrhage 

Several cephalosporins have been implicated in triggering seizures, particularly in patients 
with renal impairment when the dosage was not reduced (see DOSAGE AND ADMINISTRA- 
TION and OVERDOSAGE). If seizures associated with drug therapy occur, discontinue drug 
Administer anticonvulsant therapy if clinically indicated 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, elevated LDH. 
pancytopenia, neutropenia, agranulocytosis 
OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is not 
removed in significant quantities from the circulation by hemodialysis or peritoneal dialysis 
Adverse reactions in small numbers of healthy adult volunteers receiving single doses up to 2 g 
of SUPRAX did not differ from the profile seen in patients treated at the recommended doses 
**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories. Inc 
Tes-Tape is a registered trademark of Eli Lilly and Company 
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When the world 
_ turns upside 
down... 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


* more effective than 25 mg meclizine 
and Dramamine“'? 


* better compliance because transdermal 
delivery is more convenient 


Transderm Scop 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with s 3 
special care in the elderly and in patients taking y: 
drugs (including alcchol) capable of causing / N) 
CNS effects. Dryness of the mouth occurs ; 
in about two thirds of people. Please 
see Prescribing Information on P d 
next page before | 
prescribing. * > v 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
Scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
lection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 7596 reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scóp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


C IBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 5095 with Dramamine* 
(P 0.05). 
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ADVANCED ENDOSCOPIC 
NASAL SINUS SURGERY 
DECEMBER 1-3, 1991 


Sponsored by 
Loyola University Chicago 
Division of Continuing 
Medical Education 
Department of Otolaryngology 


12 hours of ACCME Category | Credit 


Registration Fee: $500 


LOCATION: Walt Disney World, Orlando, 
Florida 


This 3 day course will consist of didactic lectures 
covering pediatric sinus surgery; problematic 
ethmoid, maxillary, frontal, and sphenoid sinus 
disease; and difficult surgery tor recurrent or 
persistent paranasal sinus disease. 


For additional information: Leyola University 
Chicago, Division of Continuing Medical Educa- 
tion, 2160 S. First Avenue, Maywood, Illinois 
60153, (708) 216-3236. 








Jon AMA deals with the 
seemingly countless issues con- 
fronting medicine. And because it 
does, it gives me a great feeling of 
hope about the future. I can't 
imagine what the state of medicine 
would be without the AMA." 

Join Dr. Kay Hanley, 
Pediatrician, in the American 
Medical Association. Call this toll- 
free number now. 


1-300-AMA3211 


American Medical Association (f^) 
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IMPROVED - 


POWERFUL RELIEF WITH INCREASED NASAL AIR FLOW 


In a recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we call improved aerodynamics. 
allergic rhinitis, Nasalide (flunisolide) For outstanding symptomatic relief 
decreased nasal resistance and from allergic rhinitis and improved 
Significantly | aerodynamics, 

, Increased nasal Nasal de ! 8.52. depend on the effi- 


air flow. The (flunisolide) Bs3sou"" ^ S| svntex| cacy of Nasalide. 
ENGINEERED FOR EARLY AND SUBSTANTIAL RELIEF 


s JB, Nass RL etal: Rhinoman aluation of two nasal steroid sprays Ple It brie ary of prescribing information on following page 
yngol H pad Ne ck Surg 1989; 101: 409. 433 51990 yin La ia nin s, Inc NSS 1002 
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Nasalide BID 
(flunisolide) 883820" 


Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
peo glycol 3350, citric acid, sodium citrate, butylated 
ydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 
Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 
Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for ^rolonged periods with sys- 
temic corticosteroids, particuiarly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 
Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 
Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 
Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 
In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 
reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
4596 of patients). These complaints do not usually interfere with 
treatment; in only 3% of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of 3% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore 
throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled 
corticosteroids, nasal septal perforations have been 
observed in rare instances. 

rie corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide* (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
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Solving one puzzle of 
patient communications... 


Medicolegal Forms with Legal Analysis 


A, 


Medicolegal Forms with Legal Analysis is the ideal resouree 
for assembling the legal pieces of your physician-patient 
relations. This newly-revised single volume contains more 
than 80 sample forms developed by the AMA's Office of the 
General Counsel, along with discussions explaining the 
use and structure of the forms and case law citations. 

Only Medicolegal Forms with Legal Analysis assembles 
this valuable information so conveniently for adaptation to 
individual praetice situations. 


Order your copy today; call toll-free 1-800-621-8335 


Order #OP630290 AMA Member $25 Non-member $32 
Visa and MasterCard only. 


Appropriate state sales tax will be added as 
applicable. $3.50 will also be added for shipping 
and handling for orders under $35.00 
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Medical News 


DARRELL HUNSAKER, MD, SECTION EDITOR 
San Diego, Calif 





Neonatal Rhinitis 





At the annual meeting of the Society for Ear, Nose, and 
Throat Advances in Children in Washington, DC, Alan B. 
Seid, San Diego, Calif, discussed the diagnosis and man- 
agement of neonatal rhinitis. Nasal stertor characterizes 
the breathing pattern in these infants. The origins include 
infection and maternal drug use. In most instances, there 
have been multiple attempts at passing nasal catheters to 
assure the patency of the choanae. This has the effect of ag- 
gravating the problem further. 

The diagnosis is suggested by the use of a stethoscope to 
check nasal airflow before and after instillation of 0.12% 
phenylephrine hydrochloride (Neo-Synephrine). The in- 
crease in airflow after topical phenylephrine strongly sup- 
ports this entity. 

Management includes avoidance of flexible rhinoscopy 
and the elimination of nasal suctioning. Cultures should be 
obtained to rule out infection. Specific treatment consists of 
a 3-day course of 0.12% phenylephrine hydrochloride and 
topical aqueous nasal steroids, 1 drop twice a day after 
phenylephrine application. Occasionally, a short course of 
systemic steroids is required. Very rarely, nasal stents are 
employed.— EARL H. HARLEY, MD, San Diego, Calif 





Digita! Electronystagmogram System 


At the Western Section meeting of the Triologic Society 
in Santa Barbara, Calif, during January 1991, three physi- 
cians frem the University of Erlangen, Germany, presented 
their experience with a new telemetric electronystagmo- 
graphic system. Drs Stephen R. Wolf, P. Christ, and C. T. 
Hard have developed a portable recorder similar to a 
Holter-electrocardiographic monitor, with the data stored 
digitally and analyzed with a personal computer. Two types 
of "ski" goggles are modified with preinstalled electrodes 
that make contact at the appropriate sites for recording eye 
movements. One gogzle is for the patient's use, and the sec- 
ond, with Frenzel's lenses and/or darkened lenses, is used 
in the clinic to simultaneously view the eyes and to record 
data. Tke ambulatory use of such equipment is felt by the 
authors to be advantageous in that recordings can be made 
during attacks of vertigo and that the equipment can be a 


"low-cost. compact, time-sparing alternative to regular 


electronystagmographic recording.— C. G. Strom, MD, Oak- 
land, Caiif 


Arch Otolaryngol Head Neck Surg— Vol 117, July 1991 





Clinical Application of Digital Hearing 
Aid Systems 





During the Western Section meeting of the Triologic So- 
ciety in Santa Barbara, Calif, on January 21, 1991, Robert 
E. Sandlin, PhD, discussed the forms of digital hearing-aid 
circuits. Fully digitized hearing aids are commercially 
available but not popular. Each pulse of the mput signal is 
converted to a digital code, as in audio compact disk tech- 
nology. These coded, digitized bits are acted en by a micro- 
processor that shapes the output signal of tke hearing aid 
dependent on customized programming. The reasons for 
failure of this system are several: (1) power consumption is 
high and expensive; (2) the hearing aid is cumbersome, with 
both a large ear-level device and a belt-worn microproces- 
sor; and (3) with these disadvantages, the acoustic advan- 
tages of the system are not sufficient to gain acceptance over 
analog hearing aids. 

The digital technology that is being accepted is a hybrid 
system utilizing digital commands to contro: the behavior 
of filter functions, such as frequency shaping, maximum 
power output, acoustic gain, telecoil function, and activa- 
tion of compression circuitry. The signal remains analog; 
the digitally coded commands change the various perfor- 
mance parameters of the analog hearing aid. Several cur- 
rent hearing-aid devices utilizing this hybric digital tech- 
nology have been developed. 

Dr Sandlin reviewed three studies demonstrating that 
patients preferred a hybrid aid to any single specific hear- 
ing aid customized to any of several listening situations. 
The compelling answer, by these and the stucy Dr Sandlin 
reported for his presentation, is that an analog hearing aid, 
with four acoustic programs that can be called on by press- 
ing a button, is superior to any single customized hearing 
aid, even with fully digital circuitry. 

The acoustic responses stored in the four programs of the 
"Quattro" system reviewed can be based on the types of lis- 
tening environments to which the user is mcst frequently 
exposed.— DARREL HUNSAKER, MD, San Diego, Calif 





High-Resolution Three-Dimensional 
Computerized Imagery for Quantitative 
Facial Analysis and Surgical Simulation 





At the Midwestern Section meeting of the American 
Academy of Facial Plastic and Reconstructive Surgery, 


Medical News 709 


Dean Toriumi, MD, and Timothy J. Frost, MD, Chicago, Ill, 
and Wayne Larrabee, Jr, MD, Seattle, Wash, presented 
their preliminary experience with three-dimensional com- 
puterized imagery for facial analysis. This system is com- 
posed of a computer system utilizing three-dimensional la- 
ser scanning and advanced software. As described by the 
authors, the procedure begins with a laser light scan that 
encircles the patient and provides data that is entered into 
a computer bank. This material is then analyzed to obtain 
a three-dimensional patient image that can be stored in 
memory for future retrieval or reference. Literally hun- 
dreds of facial aesthetic measurements can be obtained for 
a surgeon to evaluate preoperatively. Presently, the authors 
are using this system to custom design implants for facial 
deformities that are either unilateralor bilateral, including 
aurieular malformations. The software is used to mill or 
mold the necessary implant or prosthesis. In selected 
patients, this system is useful for long-term follow-up to 
check for volume loss of an implant such as might be used 
for dorsal augmentation in augmentation rhinoplasty. 

—RIcHARD A. K. CHAFFOO, MD, Birmingham, Mich 
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Annular Wedge Tympanoplasty (AWT) 


At the recent Southern Section Triological Society meet- 
ing in Williamsburg, Va, Dr Clark Simpson, University of 
South Alabama, Mobile, presented his and Dr Dennis Pap- 
pas' experience with a tympanoplasty technique known as 
annular wedge tympanoplasty. Dr Simpson described a 
modified lateral grafting technique that is indieated in near 
total perforations, perforations of any size where the sur- 
rounding drum is poor, or with anterior perforations. He 
reviewed 108 cases grafted between 1984 and 1987 for a fol- 
low-up period of 3 to 7 years. The study patients were lim- 
ited to those with defects of the drum with no middle ear or 
mastoid disease that would require ossicular reconstruction 
or mastoidectomy. Of the 108 tympanoplasties, 105 were 
successful for a 97% take rate. Of these cases, 57 were pri- 
mary procedures and 48 were revisions. Complications of 
the technique were reviewed and were minimal.— CHESTER q 
L. STRUNK, MD, Galveston, Tex 


Medical News 
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il 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT OTIC SOLUTION 


MIXED INFECTIONS: (hydrocortisone and 


E ELIMINATES MOST CAUSATIVE acetic acid otic 
ORGANISMS IN VITRO IN LESS THAN solution, USP) 
15 SECONDS* 


p ® 
"No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlationwith clinical results.) 
References: 1. Ordonez GE, Kime CE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of 


acute, diffuse-otitis externa: |. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 

hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res. 1978;23(May suppl):SS3-SS14. OTIC SOLUTION 

2. Kime CE, Ordonez GE, Updearaff WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse i . i 
otitis externa: Il. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and [ 
hydrocortisone-neomycin-colistia otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. (acetic Acid Q IC 
3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of ' 


bacteria and fungi to nonantibiot:c and antibiotic otic preparations. Curr Ther Res. 1978;23(May sol ution U SP 
suppl):SS29-SS38. ) 


Please see fuil prescribing information on next page. 


Wy, WALLACE LABORATORIES 
W Division of Carter-Wallace, Inc. 
& s peron y OO © 1990 Carter-Wallace, Inc. 
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VoSoL He 


(hydrocortisone and. 
acetic acid otic solution, USP) 


Vosol 
(acetic acid otic solution, USP) 


Description: VOSoL (acetic acid otic solution, USP) is a solution of 
acetic acid (2%), in a propylene glycol vehicle containing propylene 
glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 
acetate (0.015%). 

VoSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 

C4 H40,, with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 








Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 


11,17,21-trihydroxy-,(11 )-. 


VoSoL and VOSoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 
Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VOSoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 
Indications and Usage: VoSoL — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 
VoSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 
Contraindications: Hypersensitivity to any of the ingredients. 
VoSoL HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 
Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 
Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 
Dosage and Administration: Carefully remove all cerumen and 
debris to allow VoSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VOSoL or 
VoSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VoSoL or VoSoL HC 
every 4 to 6 hours. The wick may be removed after 24 hours but the 
»* patient should continue to instill 5 drops of VOSoL 3 or 4 times daily 
^4 thereafter, for as long as indicated. 
How Suppliéd: VoSoL Otic Solution, in 15 mL (NDC 0037-3611-10) 





e~ and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 


$- bottles. v A 


$: '^V6SoL HC Oti j Solution, in 10 mL measured-drop, safety-tip plastic 
*. ~ bottle (NDC-0@37-3811-12). 
ip « Storage: Stose at room temperature; avoid excessive heat. Keep 
en ;container tightly closed. Rev. 5/89 
es ctae 
Distributed by 
WALLACE LABORATORIES 
Division of 


CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humaco, Puerto Rico 00661 
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Continuing Medical Education Course 


FUNCTIONAL ENDOSCOPIC SINUS SURGERY 
INSTRUCTIONAL COURSE 


Friday and Saturday, y cei 13 and 14, 1991 
à 


LAHEY CLINIC MEDICAL CENTER 
41 Mall Road 
Burlington, Massachusetts 


Sponsored by 
Lahey Clinic Foundation, Inc. 


and 
Massachusetts Eye and Ear Infirmary 
COURSE DIRECTOR: Stanley M. Shapshay, M.D. 


CO-DIRECTORS: Salah D. Salman, M.D. 
Ralph B. Metson, M.D. 


PROGRAM COORDINATOR: Eile E. Rebeiz, M.D. 


This two day course will cover basic anatomy, diagnostic and therapeutic 
aspects of endoscopic sinus surgery with one day of laboraiory dissections 
under direct faculty supervision. There will also be ample time for informal 
discussions with faculty. 


ACCREDITATION: 14 Category | AMA Credit 


INFORMATION: Donna Ales 
Educational Seminars 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 
Telephone (617) 273-5238 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 


announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
September 13-15, 1991 
January 17-19, 1992 
April 23-25, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on fempora/ bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 

Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 
Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 

Timothy J. Sigiock, M.D. 

Toni Levine, M.D. 

Stanley Yankelowitz, M.D. 
Christopher Linstrom, M.D. 


For Further Information, contact: 
Arthur Tortorelli, Technical Director 
Temporal Bone Laboratory 

New York Eye & Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 

(212) 979-4196 





Patients taking 
antihistamines may have 
impaired performence 
without feeling drowsy." 


HUMAN PERFORMANCE 


DEMANDS AN 
ANTIHISTAMINE 
E ud qm PROVEN TO HAVE 
oS NO EFFECTS ON 
REACTION TIME 
AND MOTOR 
COORDINATION 
GREATER THAN 
PLACEBO 
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$ More than 60 objective tests of 
8$ cognitive, motor, and integrated 
performance—documented in more 
than 20 published studies—sh 





Impairment-free relief 
From the first cose — ue S 


D mene 60. mg ‘tablets bid | 
For seasonal allergic rhinitis 





CINAA AAA 


Please see braf summary on acacent page. 





FREES PATIENTS 





PERFORMANCE 
IMPAIRMENT 
CAUSED BY 
CLASSICAL 
ANTIHISTAMINES, 
WHILE IT 
PROVIDES FAS 
STRONG RELIEF 


W Effects on patient 
performance no greater 
than placebo 


B lets patients stay alert 


E Strong, through-the-season 
relief 


W Convenient 24-hour relief 
at recommended dosage 


W Proven worldwide with 
more than 100 million 
patient-months of use 





Impairment-free relief 


from the first dose through the season , 


SELDANME 


(terfenadine) als tablets bid 
for seasonal allergic rhinitis 


Starts fast and lasts E : 


SELAEO07 












Seldane* 


(terfenadine) 60 mg Tablets 





BRIEF SUMMARY In controlled clinical studies using the recommended dose œ 60 mg b.i.d 
CAUTION: Federal law prohibits dispensir 9 without prescription the incidence of reported adverse effects in patients receivir:; Seldane was 
DESCRIPTION similar to that reported in patients receiving placebo (See Table below.) 


Seldane (terfenadine) is available as tablets for oral administration. Eact ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 
tablet contains 60 mg terfenadine Tablets also contain, as inactive ingre 
dients. corn starch, gelatin, lactose, magnesium stearate, and sodium 


bicarbonate 

INDICATIONS AND USAGE 

Seldane is indicated for the relief of symptoms associated with seasona 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


Controlled Studies* 
Seldane Placebo Control 





CONTRAINDICATIONS Central Nervous System 
Seldane is contraindicated in patients with a known hypersensitivity t Drowsiness 
terfenadine or any of its ingredients Headache 

Fatigue 
PRECAUTIONS i-e 
Genera! Terfenadine undergoes extensive metabolism in the liver. Patients Dizziness 
with impaired hepatic function (alcohe irrhosis, hepatitis), or on Nervousness 


QT Weakness 
Appetite Increase 

Gastrointestinal System 
Gastrointestina 
Distress (Abdomina 
distress. Nat 
Vomiting, Chan 
Bowel habits) 

Eye. Ear, Nose, and 
Dry Mouth/Nose/Thro 
Cough 





ketoconazole or troleandomycin therapy, or having conditions leading 
prolongation (e.g. hypokalemia, congenital QT syndrome) may experience 
QT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including gerythromycin, but causality is unclear 
The ev ents may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both 





Information for patients: Patients taking < Seldane should receive the follow 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms Patients should be que: stio ned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in “sph Paa 
pregnancy or lactation only if the potential benefit justifies the potential risk sore Throat 
to fetus or baby. Patients should be instructed to take Seldane only as needed  Epistaxis 

and not to exceed the prescribed dose. Patients should also be instructed Onin 

to store this medication in a tightly closed container in a cool dry place Eruption (including 
away from heat or direct sunlight and away from children and urticaria) or itching 











Drug Interactions Preliminary e vidence exists that concurrent ketocona 
zole or macrolide administration significantly alters the metabolism of "Duration of treatment in "CONTROLLED STUDIE 
terfenadine urrent use of Seldane with ketoconazole or aE DAYS 

cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 








**CONTROL DRUGS: Chlorpheniramine (291 pa 


^ nine 9 ts), Clemastir atients 
Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter mine (189 patients), Clemastine (146 patients) 


fenadine, corresponding to 63 times the recommended human daily dose 
n mice for 18 months or in rats for 24 months. revealed no evidence of 


Rare reports of severe cardiovascular adverse effect 
which include arrhythmias (ventricular tachyarrhythmia. tors 











** Duration of treatment in "ALL CLINICAL STUDIES was unto 6 months 


! rece 


€ río nnin'ec 
Je pointe 


All Clinical Studies'" 
Selcane Placebo 
N=781 N=665 N=626°°° | N-2452 N=1478 


ed 


ES 


tumorigenicity Microbial and micron US test asSays with tertenadine have ventricular fibrillation) hypotension palpitations and synco n controlied 
revealed no evidence of mutagenesis clinical trials in otherwise normal patients with rhinitis. at coses of 60 mg 
2.1 small incr s in QTc interval were observed Changes of this 
Reproduction and fertility studies in rats showed no effects on male or female 9 d bas 3 — QTc interval were if he : ' ik 
tert magnitude in a norma! population are of doubttul clinicaesignificance 
ertility at oral doses of up to a times the human daily dose. At 63 times However, in another study (N=20 patients) at 300 r 'ean increas 
the human daily here mall but significant Yinimplants PNSVET, IN another Study (Nase patients 5 apad bee 
e human daily dose there was a small but significant reduction in implant in QTc of 10% (range —496 to +30%) (mean increase of 46 msec) was 


and at 1251 imes the human daily dose reduced implants and increased post 
implantation losses were observed. which were judged to be secondary to 
maternal toxicity 


observed without clinical signs or symptoms 

In addition to the more frequent side effects reported ir 
Table). adverse effec 
trials and/or spontaneou 






Pregnancy Category C There was no evidence of animal teratogenicity 
Reproduction studies have been performer rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and sur vival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled Studies in isculoskeletal < 
p Seldane should be used during pregnancy only if the 
potential benefit it justifies the potential risk to the fetus 


sly during marketing of Seldane that war 





cia (hair loss or thinning), anaphylaxis, angioedema, b: 





regna ant wome 





photosensitivity, seizures, sinus tachycardia. sweating 
frequency, and visual disturbanc 

Speeraiapenic effects, Seldane is not recommended for nursing women 
The dri ug! tas caused decreased pup we in and survival in rats given 
doses 63 times and 125 times the human dail y dose throughout pregnancy 








bo tre 


were also seen in pl 






and lactation. Effects on pup sed to Seldane only di lactation are 
anc act d n ; on pups expos 0 Se je only during actatic a e isolated reports of jaundice. cholestatic hepatitis. and hepatitiselr 
not known, and there are no adequate and well-controlled studies in women 
š an available information is incomplete 
during lactation 
OVERDOSAGE 


Pediatric use: Safety and effec tiveness i of Seldane in children below the age 
0f 12 years have not been established 


ADVERSE REACTIONS 
Experience from clinical studies, including both controlled and uncontrolled 

Studies involving more than 2,400 patients who received Seldane, provides 
nform vat 0n on adverse experience incidence for periods of a few days uo 
to six months. The usual dose in thes 'S was 60 mg twice daily, but 
ina nall number of patients, the dose was as low as 20 mg twice a day 
or as s high as 600 mg daily 


Information concerning possible overdosage and ts treat 
Full Prescribing Informatior 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 year 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 
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EVERY TIME SHE HEARS 
THE OCEAN... 


... She hears from VOU. And every time innovations in 
Otology have been called for, you've heard from us. Since 1956. . .the 
first commercially produced ventilation tube and the first middle ear 
prosthesss. . .the first design breakthroughs in otologic instrumentation. . . 
the first commercial use of hydroxylapatite and other firsts in the 

use of new materials. While saluting your work toward hope and 
healing, we celebrate our 35 years of sound ideas. Working together, 

the world will continue to hear from us. 


Smith & Nephew Richards Inc. 


unes. icztahup dirlo  duxhihg ost v0 ce Pea f cor i TH Lc et 
1450 Brooks Rd., Memphis, TN 38116 U.S.A ; 
(901) 396-2121, For information: 1-800-821-5700 [R] 
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This news item should have been published before the item 
published in the June ARCHIVES (1991;117:593). The publisher 
regrets the error and amy inconvenience it may have caused. 





Recent Advances in the Management of 
Orbital Trauma: Surgical Anatomy and 
Evaluation 





The 1980s brought about an evolution in the evaluation and 
treatment of craniomaxillofacial trauma. Not only have the utili- 
zation of rigid internal fixation techniques become the standard of 
care in the treatment of facial fractures, but an improved under- 
standing of pertinent surgical anatomy and pathophysiology has 
allowed more precise primary reconstruction. In no area has this 
been more true than in the evaluation and treatment of bony or- 
bital trauma. 

During this same period, an enhanced appreciation of the 
sequelae of mismanaged orbital trauma has occurred. Both aes- 
thetic and functional orbital dystopias are not uncommon, and 
secondary correction is extremely difficult. Accordingly, the sur- 
geon's goals at the time of evaluation of isolated or combined or- 
bital trauma are proper diagnosis and primary reconstruction, 
when appropriate, of the injured orbit. This, in turn, can only be 
performed with an absolute and thorough understanding of bony 
orbital anatomy. 


BONY ORBITAL ANATOMY AND PATHOPHYSIOLOGY 


The bony orbit is composed of seven bones: the frontal, ethmoi- 
dal, lacrimal, maxillary, zygomatic, sphenoid, and palatine.' It is 
oriented as an anteriorly based pyramid, directed superiorly and 
medially toward the optic foramen. Geometrically, the medial or- 
bital walls are roughly parallel to one another, with an outward (or 
lateral) divergence posteriorly. The lateral orbits can be thought of 
as being at 90? to one another. With respect to dimensions, the or- 
bitis approximately 40-mm wide, 35 mm in height, and 40 to 45 mm 
from the orbital rim to the optic foramen. 

The orbit can be divided into three divisions: the anterior, mid- 
dle, and posterior. All three divisions have functional significance. 
The anterior division, or orbital rim, can be further subdivided into 
a resistant frontal portion, a relatively strong zygomatic and max- 
illary portion, and a weaker medial, or nasoethmoidal, portion. 
Areas predisposed to fracturing include the regions of the infraor- 
bital and supraorbital foramina, the frontozygomatic suture, and 
the medial rim in nasal impaction fractures. The anterior division 
is relatively resistant to trauma and is an important daiponast of 
the facial buttressing system. 

The middle division consists of the roof, lateral and medial itii 
and the floor. The roof separates the orbit from the frontal sinus 
and anterior cranial fossa and is important in severe superior or- 
bital rim and anterior cranial injuries, as impaction of fragments 
may lead to globe compromise. The lateral wall is composed of the 
zygoma and greater wing of the sphenoid. It separates the orbit 
from the temporal fossa and is generally displaced downward and 
outward in zygomatic complex fractures, although impaction of 
these bones into the orbit may occur.’ The medial wall consists of 
the lacrimal bone, lamina papyracea, and frontal bone. The ante- 
rior and posterior ethmoidal foramina exist within the frontoeth- 
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moidal suture and are approximately 24 and 30 mm, respectively, 
from the anterior lacrimal crest.’ At the level of these foramina, the 
medial wall converges outward toward the optic foramen. The 
floor, with its zygomatic and maxillary components, contains the 
anterior extension of the inferior orbital fissure and the infraor- 
bital nerve. This bone is very thin and represents the roof of the 
maxillary sinus. The most posterior and superior aspect of the si- 
nus is located approximately 7-mm anterior and 5-mm inferior to 
the optic foramen.* 

The shape of the middle division is extremely important, as it 
converges posteriorly, superiorly, and medially toward the optic 
foramen. Accordingly, in the uninjured state, there is limited bony 
orbit volume posterior to the globe, in effect positioning the globe 
upward and forward. With orbital wall and floor fractures, this 
retrobulbar volume may become enlarged, allowing globe displace- 
ment posteriorly (enophthalmos) and inferiorly (globe ptosis). 

The posterior division consists of the greater and lesser wings of 
the sphenoid, with the optic canal and superior and inferior orbital 
fissures. This is extremely strong bone, being resistant to most 
fracture forces. With the latter in mind, it can then be realized that 
a relative “shock-absorbing” system exists.’ Forces directed at the 
anterior division (or rim) and globe will distribute forces within the 
anterior and middle divisions, often causing fractures of the orbital 
rim as well as the floor and/or medial and lateral orbital walls. This 
distribution or “dampening” of forces serves to protect the vital 
functional structures of the orbit—the globe, optic nerve, and cra- 
nial nerves III, IV, V, and VI. 


EVALUATION 


Evaluation of bony orbital injuries begins with the physical ex- 
amination. The majority of orbital injuries observed will not be 
isolated orbital floor “blow-out” fractures, but will be associated 
with other facial fractures. The typical findings of zygomatic com- 
plex fractures may be present, with periorbital swelling and 
ecchymosis, malar depression, and infraorbital nerve hypesthesia. 
Diplopia, enophthalmos, and globe ptosis are not common findings, 
even with severe bony orbital injuries, as edema may mask the sig- 
nificance of an injury. Accordingly, one should not rely on the lat- 
ter physical findings to make the definitive diagnosis of a signifi- 
cant fracture. Similarly, nasoethmoidal complex fractures, with 
concomitant nasal deformity and telecanthus, may signal a poten- 
tially significant medial wall and floor injury. 

Critical to the definitive evaluation of orbital trauma is an ex- 
tensive radiographic evaluation, including fine-cut (2-mm) axial 
computed tomographic scans (CTs) through the orbit and coronal 
orbital CTs. The latter are particularly important in defining nor- 
mal and abnormal orbital dimensions. With quality CTs, a deter- 
mination of relative comminution, if present, as well as bone and 
soft-tissue displacement, may be determined. As discussed, signif- 
icant bony orbital disruption may exist even in the presence of a 
normal ophthalmologic examination. Accordingly, the importance 
of an aggressive CT examination, with special attention to the 
coronal orbital CT, cannot be overemphasize. Only via a proper CT 
evaluation may one determine orbital volume changes that, in turn, 
determine whether orbital exploration is indicated and, similarly, 
whether orbital reconstruction is necessary.—JOHN L. FRODEL; JR, 
MD, Iowa City, Iowa 
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The only oral antibiotic indicated for sinusitis 





i Prescribe 
- AUGMENTIN 
,  amoxicilin/clavulonate potassium 


First-line for all the right reasons 


" 4 

" 
"Please see brief summary of prescribing information on 
adjacer-- page. Clinical success rate for sinusitis was greater SmithKline Beecham 
than 95%. Data on file, Medical Department. Pharmaceuticals 


SmithKline Beechan | Ph: irmaceuticals. 
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Brief Summary of Prescribing Information 
Indications and Usage: Augmentin is indicated in the treatment of infections 
caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by ee oan Strains of Hemophilus 
influenzae and Branhamella catarrhalis 
Sinusitis caused by 8-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of Staphylococcus aureus. E. coli, and Klebsiella spp 
Urinary Tract Infections caused by B-lactamase-producing strains of E. coli 
-Klebsiella spp. and Enterobacter spp 
While Augmentin is indicated only for the conditions listed above, infections 


Caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 


ampicillin susceptible organisms and 8-lactamase-producing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies, to determine the causative organisms and their suscepti- 


bility to Augmentin. should be performed together with any indicated surgical 
procedures i. 
Therapy may be instituted prior to obtaining the results from bacteriological 


and susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the Mactamase producing Organisms listed above. Once the results are 
known, therapy should be adjusted, if appropriate i 

Contraindications: A history 0 aleni reactfons to any penicillin is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
RATED REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY, IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Yea possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of organ 
S 
able during prolonged therapy. . ; TA 
A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during therapy If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted 


Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin. 


Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the RIDOFURCOINS present in these patients 
There are no data with Augmentin and a lopurinol administered concurrently 
Augmentin should not be co-administered with Antabuse* (disulfiram) 

PMCHnMDAUS, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been INIM to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of "d fertility or l 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy only if clearly needed 

Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Pme in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. ! 

Nursing Mothers: Ampicillin class antibiotics are excreted in the milk: therefore 
Caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 


The most frequently reported adverse effects were diarrhea/loose stools (996). 


nausea (396), Skin rashes and urticaria (396), vomiting (196) and vaginitis (196) 
The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
The following adverse reactions have been reported for ampicillin class 
antibiotics: | 
Gastrointestinal Diarrhea, nausea, vomiting. indigestion, gastritis, stomatitis, glossitis 
ack hairy tongue, enterocolitis and pseudomembranous colitis 


Hypersensitivity reactions: Skin rashes. urticaria, angioedema, serum sickness- 
IKE reactions (urticaria or Skin rash accompanied by arthritis/arthralgia. myalgia. 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome), 


and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur, the drug should be discontinued 
unless the opinion of the physician dictates otherwise. Serious and occasional 
hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
rings) 
Liver moderate rise in SGOT, SGPT, AST, and/or ALT has been noted in patients 
reated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other ponen and some ion 
e 


Sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs/symp- 


toms may appear during or after therapy and they resolve completely over time 
Hemic and Lymphatic Systems Anemia. thrombocytopenia, thrombocytopenic 
paa, eosinophilia, leukopenia and agranulocytosis have been reported during 
herapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena, A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 
Central Nervous System: Reversible hyperactivity, pianon, anxiety, insomnia 
contusion, Behavior changes. and/or dizziness have been reported rarely 
erg Adults: The usual adult dose is one Augmentin '250' tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin '500' tablet every um hours 

Since both the por '250' and '500' tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Jes ree '250' tablets 
are not equivalent to one Augmentin '500' tablet. Therefore, two Augmentin 
"290' tablets should not be substituted for one Augmentin '500' tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media. sinusitis and other more severe 


infections, the dose should be 40 mg/kg/day. based on the amoxicillin component. 


in divided doses every eight hours. Also available as Augmentin ‘125° and 
'250' chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 


BRS-AG:L1 
9417095 
c SmithKline Beecham. 1990 


D functions, including renal, hepatic and hematopoietic function, i& advis- 


arm to the fetus due to Augmentin. There are, however, 


Encouragement 


This message could be one of encourage- 
ment to you and, perhaps, certain of your 
patients. 


Pagets disease of bone — not the rare 
disease it was once thought to be — is 
treatable in most cases. The earlier it is 
detected the more responsive to treatment 
it is likely to be. And detection can usually 
be accomplished with a few simple, non- 
invasive procedures. 


Like many primary care physicians. you 
may feel uncomfortable treating Paget's 
disease because of little past experience. If 
so, Write or call us for comprehensive, up- 
to-date information about the disease and 
its diagnosis and treatment. Alternatively, 
ask for our extensive referral list of spe- 
cialists. 


You may be able to offer someone a new 
lease on life. Or at least, encouragement. 


The ; 
Paget's Disease 


Foundation, Inc. 


165 Cadman Plaza East, Brooklyn, New York 11201 
(718) 596-1043 * Fax (718) 802-1039 
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Editorial 


Max Abramson, MD, 1935-1991 


I learned of Max £ bramson's tragic 
accicental death shortly after it 
occurred. Like many of you, I was 
stunned to hear that Max had died af- 
ter beimg struck br an automobile 
while bicycling in Hawaii. We all ad- 
mired, mespected, ard loved Max and 
we wan’ to extend aur heartfelt con- 
dolence to Mrs Marc a Abramson and 
to all of the members of the family 
from our editorial group at the Ar- 
chives ef Otolaryneology-Head and 
Neck Surgery. 

Max abramson ecntributed gener- 
ously of his time ane talents in many 
areas, but we knew him best as a 
superb peer reviewer of scientific 
manuscripts. His comments were con- 
sistently fair, incisive, and construc- 
tive. His criticism was always gentle 
and often resulted in the reworking of 
manuseripts inte greatly improved 
publications. Max served as a member 
of our associate editor group from 1986 
until the time of his:death. 

By way of biograpLical background, 
Max was born in New York, NY, on 
July 25, 1935. He reea@ived his bachelor 
of arts degree from Wesleyan Univer- 
sity, Middletown, Cenn, and his MD 
degree from Albany (NY) Medical Col- 
lege. After his resideacy at the Massa- 
chusetts Eye and Ea- Infirmary, Bos- 
ton, he served simultaneously at Har- 
vard Medical Schoo, Boston, as an 
assistan: in otolaryngology, a research 
fellow ir medicine (Developmental Bi- 
ology Laboratory), ard as a special re- 
search fellow at the National Insti- 
tutes of Health, Bethesda, Md (1968 
through 1970). He was a faculty mem- 
ber in the Departmert of Otolaryngol- 
ogy and Maxillofacial Surgery at the 
Universky of Iowa, Iowa City, from 
1970 through 1977 ard then returned 
to his native New York, where he pur- 
sued a distinguished career as the pro- 


~~~fessor aad chairman, Department of 


Otolaryngology, at Columbia Univer- 
sity Coliege of Physicians and Sur- 


^L UL dee 


Max Abramson, MD 


geons until the time of his death. 
Max was an outstanding investiga- 
tor, whose work was an important part 
of our clearer understanding of the 
pathogenesis of aural cholesteatoma. 
His scientific efforts were honored by 
his receiving the first Award for Re- 
search in Otolaryngology by the A mer- 
ican Academy of Otolaryngology- 
Head and Neck Surgery, Washington, 
DC, in 1978. The quality of his scien- 
tific publications was exemplary and 
his presentations and critical com- 
ments at our meetings have always 
been thoughtful and clearly focused. 
Max was an important leader in our 
specialty, having served as the presi- 
dent of the Society of University Oto- 
laryngologists-Head and Neck Sur- 
geons, Los Angeles, Calif, and the 
Association for Research in Otolaryn- 
gology. He served our specialty with 
distinction in other important posi- 
tions, such as the Residency Review 
Committee for Otolaryngology, the 
Communicative Disorders Review 
Committee at the National Institutes 
of Health, and the American Otologic 
Society, Jacksonville, Fla, of which he 
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was the secretary-treasurer. His peers 
recognized his international reputa- 
tion by electing him to the prestigious 
Collegium ORLAS in 1933. 

But Max was much more than can be 
recorded on a curriculum vitae. He was 
a lovely man and a good friend. He was 
warm and caring in his relationships 
with others, and his wit, charm, and 
affection flowed out to all of those 
around him. 


Any man's death diminishes me, because 
I am involved in Mankinde; 

And therefore never serd to know for 
whom the bell tolls; It to ls for thee." 
John Donne, Devotions Upon Emergent 
Occasions, XVII 


So now we come to the hard part, 
Max. We have to say good-bye and we 
want you to know that we will miss 
you. I will always remember a couple of 
runs we had together at meetings. I 
couldn't keep up with you and your 
stride that seemed to chew up the dis- 
tance effortlessly while I plodded 
along. 


Why can't a fellow hear the fine things 

said about a fellow when a fellow's dead? 

Oliver Wendell Holmes, Rip Van Winkle, 

MD, Canto I 

I am sorry that I didnt tell you be- 
fore of my admiration and high regard 
for you. I think you knew of it, but now 
I am reminded of the importance of 
telling those you love of your feelings 
while they are still around. 


He whom the gods love dies young while 
he has his strength and sense and wits. 
Plautus, Bacchides, IV, vi, 816 


Max, I'm going to miss you, we all 
will. You set a marvelous standard for 
excellence as a teacher, investigator, 
clinician, and administrator. You were 
a quadruple-threat star, and you man- 
aged it with grace and style. 

Bon voyage. 

BYRON J. BAILEY, MD 
EDITOR 
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Otitis Media With Effusion in Children 


Binaural Hearing Before and After Corrective Surgery 


Harold C. Pillsbury, MD; John H. Grose, PhD; Joseph W. Hall III, PhD 


e The masking-level difference (MLD) 
was investigated in a group of children 
having no known history of ear disease, and 
a group of children having a history of otitis 
media with effusion and hearing loss. The 
MLD is a psychoacoustic measure of the 
sensitivity of the auditory system to subtle 
interaural difference cues of time and ampli- 
tude and relates to the ability of the listener 
to detect and to recognize signals in noisy 
backgrounds. In the otitis media with effu- 
sion group, MLDs were measured both be- 
fore and 1 and 3 months after the placement 
of pressure equalization tubes. The MLDs 
were often abnormally small in the otitis 
media with effusion group before surgery, 
when hearing loss was present. Significant- 
ly, MLDs sometimes remained abnormally 
small after surgery (after normal hearing 
had returned). The postsurgery MLD was 
particularly likely to be abnormally reduced 
in subjects who had experienced asymmet- 
ric losses of hearing. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:718-723) 


here has been considerable specu- 

4 lation that children suffering from 
recurrent otitis media with effusion 
(OME) may be at risk for abnormal 
central auditory development because 
of sound deprivation. Although a di- 
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rect relationship between OME and 
the development of auditory/linguistic 
behavior has not been established un- 
equivocally," the results of a wide 
range of studies have been interpreted 
as supporting some association be- 
tween deficits in speech/language de- 
velopment,” cognitive skills/learning 
abilities," or auditory attention" with 
recurrent OME. Haggard and 
Hughes” provide an exeellent review 
of this literature. 

While there are few published arti- 
cles on the relationship between OME 
and basic attributes of auditory per- 
ception, several studies have examined 
speech recognition performance, usual- 
ly incorporating masked or otherwise 
degraded speech material. Hoffman- 
Lawless et al” measured several types 
of speech performance in either 7- or 9- 
year-old children having a history of 
OME. They found that children having 
OME histories had poorer than normal 
recognition of low-pass filtered speech 
at age T years, but no difference at age 
9 years. Jerger et al" found normal 
results for an OME-history group for 
words and sentences in quiet, and for a 
sentence presented in a competing 
speech message at a speech-to-noise 
ratio of 0 dB; however, they found 
abnormally poor results for words pre- 
sented in a competing speech back- 
ground (speech-to-noise ratio of 4 dB). 
Welsh et al,“ using the Williford bat- 
tery of "central auditory dysfunction" 
tests, found that a group of children 
with a history of OME performed al- 
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most on par with a normal-hearing 
control] group for the subtest of sen- 
tences presented in a competing back- 
ground and for dichotie, alternating 
speech, but performed below average 
for the subtests involving recognition 
of filtered speech and binaural fusion, 
where different frequency regions of 
the speech message were split be- 
tween the two ears. It is not possible 
to make close comparisons among the 
above studies, as the tests were often 
different, as were the speech-to-noise 
ratios for speech in competition. A 
general conclusion, however, is that 
the results of subjects having a history 
of OME were often poorer than normal 
for degraded speech tests, perhaps 
particularly for low-pass filtered 
speech. 

This study compared the masking- 
level difference (MLD)^ in children 
who had no known history of hearing 
loss or otologie disease with children 
who had a history of OME with hear- 
ing loss. The MLD is a test of binaural 
hearing in noise, and measures the 
ability of the auditory system to pro- 
cess relatively subtle interaural differ- 
ence cues of time and amplitude. In 
terms of hearing in “real life" situa- 
tions, this test is probably associated 
with the ability to hear a desired signal 
in a background of competing sounds. 
One motivation for our research 
stemmed from our recent findings on 
adult patients having acquired conduc- 
tive hearing losses. '*'' In these studies, 
we measured binaural hearing both 
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before and after corrective middle ear 
surgery. Results indicated that even 
when middle ear surgery resulted in 
bilaterally normal dezection thresholds 
in quiet, the MLD sometimes re- 
mained abnormally small. Although 
several hypotheses might account for 
these results, one hypothesis under 
consideration is that the poor binaural 
hearing may have been related to audi- 
tory deprivation. For example, our 
data have shown a significant correla- 
tion between the duration of the loss 
before surgery and :he magnitude of 
the postsurgery MED. One general 
finding of these stucies was that the 
effects in adults were relatively small; 
ie, postsurgery MLDs that were small- 
er than normal were usually abnormal 
by only a few decibels. This would 
agree with animal physiologie studies 
that have indicated that binaural de- 
privation effects in adult animals are 
absent or small. One motivation for 
this study was that if small binaural 
deprivation effects do occur in adult 
listeners, larger ones might occur in 
children, where the physiologic effects 
on binaural auditory elements are the- 
oretically greater. ^^ 

Another result that motivated this 
study derives from investigations of 
the auditory brain-stem response. As 
the MLD may hinze critically on 
brain-stem auditory processing," an 
abnormal auditory  brain-stem  re- 
sponse could possibly be associated 
with a reduced MLB. Folsom et al” 
reported that children having a history 
of OME, but norma! hearing at the 
time of testing, shewed abnormally 
long wave I-III and wave I-V laten- 
cies, with a normal latency for wave I. 
These effects were attributed to audi- 
tory deprivation. Similar findings have 
been reported by other investiga- 
tors." Because children having a his- 
tory of OME often exhibit abnormal 
auditory brain-stem responses, it is of 
interest whether ther MLDs, which 
presumably depend critically on brain- 
stem processing, also are abnormal. 

In summary, there s some evidence 
that children having a history of OME 
may develop abnormal auditory pro- 
cessing. Studies that have investigated 
the effect of auditorr deprivation on 
‘binaural neural elements in animals 
also indicate abnorma: auditory devel- 


opment. A study investigating the 
MLD in children having histories of 
OME should enhance our understand- 
ing of the effects of OME in children. 
In practical terms, the tests should 
help us to understand whether the 
important binaural advantage of hear- 
ing in noise may be affected deleteri- 
ously by early OME with hearing loss. 


SUBJECTS AND METHODS 
Subjects 


The control group consisted of 25 children, 
ranging in age from 5.2 to 10.1 years (mean, 
7.2 years). Children aged below 5 years were 
not tested because a previous study" had 
indicated that the MLD is often reduced in 
children under 5 years of age, even when 
there is no history of hearing impairment. 
The experimental group was composed of 30 
children who had a history of OME. These 
children ranging in age from 5.1 to 13 years 
(mean, 7.8 years) were tested both just be- 
fore and 1 month after the placement of pres- 
sure equalization tubes. Additionally, 22 of 
the subjects returned 3 months after PE- 
tube placement; all 30 of the children with 
OME were not tested at this time due to 
scheduling difficulties. The normal-hearing 
children were tested on only one occasion, as 
we found in a pilot study that the MLD, 
measured over 3 separate testing days, does 
not change significantly with practice. The 
average threshold in the poorer ear at 500 Hz 
(the MLD test frequency) was 37.8-dB hear- 
ing level before surgery. After surgery, this 
value improved to 7.2-dB hearing level and 
8.3-dB hearing level for the 1-month and 
3-month tests, respectively (compared with 
7.9-dB hearing level for the normal-hearing 
group). Before surgery, the average thresh- 
old asymmetry at 500 Hz was 14.2 dB. After 
surgery, this value decreased to 2.6 dB and 
2.7 dB for the 1-month and 3-month tests, 
respectively (compared with 2.6 dB for the 
normal-hearing group). 

Perhaps the greatest methodologic diffi- 
culty associated with studies of OME is de- 
termining the degree and duration of hearing 
loss associated with the disease. If OME is 
documented only in terms of otoscopic or 
tympanometric examination, it is likely that 
children having negligible or no hearing loss 
will be included in the OME group. It is 
therefore important to include the presence 
of hearing loss as a criterion for inclusion in 
the OME group. However, difficulties re- 
main even when threshold data are obtained. 
For the age group investigated here, the 
problem is not in obtaining valid thresholds 
at the time of testing, but in estimating the 
degree and duration of loss during intervals 
between testing. Because the severity of loss 
may change significantly in a relatively short 
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time, the loss at the time of testing could 
underestimate the amount of loss typical for 
a given patient. Another potential problem is 
that the control group could be “contaminat- 
ed” by individuals who have actually had (un- 
diagnosed) OME; OME with hearing loss can 
exist with few symptoms. Thus studies of 
OME, including this one, are open to some 
degree of methodologic errar. In our study 
we attempted to minimize such errors by (1) 
including in the OME group only patients 
with documented hearing thresholds of 25 dB 
or worse at 500 Hz (poorer ear); (2) measur- 
ing hearing thresholds on at least two occa- 
sions over a period of several months (and 
typically four occasions) before the place- 
ment of PE tubes; (3) including in the control 
group only children having no known otitis 
media or hearing problems (a: determined by 
medical records and parent interview). In 
this study children were included in the OME 
group through identification by otoscopy, 
tympanometry, and audiometry. 


Stimuli 


Inthe MLD test, the masking noise was an 
interaurally in-phase (No) 300-Hz-wide 
noise band centered on 500 Hz. The digitally 
generated 500-Hz pure-tone signal was ei- 
ther interaurally in phase (Se) or 180° out of 
phase (Sm). Under these test conditions, an 
So signal plus masker resulted in no binaural 
difference cues, and an S« signal plus masker 
resulted in interaural difference cues of both 
time and amplitude (Fig 1). The signal was 
always 400 milliseconds in duration and had a 
50-millisecond cosinusoidal rise/fall time. All 
stimuli were presented binaurally over ear- 
phones (TDH49) encased in circumaural 
cushions. Stimulus timing and response col- 
lection were controlled by a microcomputer 
(IBM AT). The MLD was determined by 
subtracting the NoS- threshold from the 
NoSo threshold. The masking stimulus was 
presented at a level of 60 dB/Hz sound pres- 
sure level. The use of a fixed-evel masker in 
the presurgery test meant that the effective 
masker level at the cochleae was usually re- 
duced, sometimes asymmetrically, in the 
conductively impaired children. The intent of 
the presurgery test was to provide informa- 
tion about the relative performance between 
normal hearing children and children having 
hearing loss related to OME. for the same 
nominal masker level. This should give some 
indication of the disadvantage experienced 
by children with OME-relatec hearing loss. 


Procedure 


Data were collected using a three-alterna- 
tive, forced-choice, adaptive strategy incor- 
porating a three-down one-up stepping rule 
that estimated the 79.4% detection thresh- 
old.” In this procedure there were three ob- 
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Fig 1.—Graphic summary of stimulus conditions. N(t) and S(t) refer to the noise masker and signal, 
respectively, as functions of time. NoSo contains no binaural difference cues, and the masked 
detection threshold for the signal is relatively poor; NoS^ contains binaural difference cues of time and 
amplitude, and the masked detection threshold for the signal is relatively good. 


servation intervals, the signal being present 
in only one, at random. Following three cor- 
rect responses in succession, the level of the 
signal was reduced; following a single incor- 
rect response, the level of the signal was 
inereased. An initial step-size of 8 dB was 
reduced to 4 dB after the first two reversals 
in level direction, and further reduced to 2 dB 
after the next two reversals. A threshold run 
was stopped after eight reversals, and the 
average of the final four reversals was taken 
as the threshold for the run. Visual feedback 
was provided to the subject after each re- 
sponse. At least two estimates were collect- 
ed per condition, with an additional one or 
two estimates collected if the difference be- 
tween the first two exceeded 3 dB. The final 
threshold for a condition was determined as 
the average of the two to four estimates. 

The forced-choice task made use of a video 
display to encourage motivation on the part 
of the children. At the beginning of a thresh- 
old run, the child had a choice of fish, rocket- 
ships, balloons, or transformers that were 
used as visual stimuli to mark the three ob- 
servation intervals. For example, three fish 
were presented on the screen, and each in 
sequence opened its mouth. During one of 
these intervals, at random, the signal was 
presented. The child selected the interval 
judged to contain the signal. If the selection 
was correct the fish left the screen by means 
of a dropped hook, while if the selection was 
wrong the correct fish wiggled its tail. An 
experimenter observed the child to confirm 
that attention remained on the screen 


throughout the threshold run. If the child's 
attention did not appear to be on the display, 
the experimenter had the option of suspend- 
ing stimulus presentation while the attention 
of the child was directed back to the video 
screen. Each trial was initiated by the sub- 
ject. A 5- to 10-minute rest/play interval was 
given after every two threshold runs. Audio- 
metric pure-tone thresholds were obtained 
for each ear, using the descending Hughson- 
Westlake method.” 


RESULTS 
Presurgery Data 


The left-most panels of Fig 2 sum- 
marize the presurgery MLD (top), 
NoSo (middle), and NoSm (bottom) 
data for the OME children (triangles). 
The panels also show data for the 
normal-hearing children (circles), and 
a stippled region defining the 95% con- 
fidence or prediction interval for a new 
observation." The variability for the 
OME group was often greater than 
that for the non-OME group. The Ta- 
ble provides a summary of average 
MLDs, NoSo thresholds, and NoSa 
thresholds. In the statistical compari- 
sons made below between the two 
groups of subjects, either the Mann- 
Whitney U statistic’ or a logarithmic 
transformation was used when the as- 
sumption of homogeneity of variance 
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was not met. The MLD data are con- 
sidered first. For the normal-hearing 
children, the average MLD was ap- 
proximately 14.2 dB, and showed low 
intersubject variability (SD, 1.0 dB). 
The correlation between MLD and 
subject age was not significant for 
either group. This is in agreement with 
our previous findings that the magni- 
tude of the MLD does not increase for 
ages approximately greater than 5 
years." For the children with OME, 
the average presurgery MLD was ap- 
proximately 8.5 dB, and showed rela- 
tively high intersubject variability 
(SD, 2.7 dB). Approximately 90% of 
the subjects with OME had MLDs that 
were smaller than the lower bound of 
the normal 9596 confiderce interval. 
Interestingly, the correlations be- 
tween threshold loss severity and 
MLD (r= —0.15) and threshold loss 
asymmetry and MLD (r= — 0.15) were 
not significant. The Mann-Whitney U 
test indicated that the MLDs of the 
children with OME were significantly 
smaller than those of the normal-hear- 
ing children (U 2749; P—.)1). 

As can be seen in Fig 2, there was a 
trend for the NoSo and NoSm thresh- 
olds to improve with increasing age for 
the normal-hearing subjects. This is in 
agreement with our previous results 
on normal-hearing children." For the 
normal-hearing subjects, the correla- 
tions between subject age and masked 
threshold were —0.53 (P<.01; df=23) 
for NoSo threshold, and -0.51 
(P<.01; df=23) for NoS« threshold. 
For the subjects with OME, the corre- 
lation between subject age and NoSo 
threshold was significant (r=0.50; 
P<.01; df=28), but the correlation be- 
tween subject age and NoS threshold 
was not (r— 0.20). As can be seen from 
inspection of the confidence interval, 
the NoSo thresholds of the OME chil- 
dren overlap considerably with those 
of the normal-hearing children, but 
many of the NoSm thresholds of the 
children with OME are higher than the 
upper bound of the normal range, or 
cluster near the upper limit. This indi- 
cates that the reduced MLDs of the 
OME group were due primarily to an 
increased NoSm threshold. Analyses 
were performed to determine whether 
the two groups of children differed 
significantly in terms of eiher NoSo or 
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Fig 2. — Masking-level difference (MLD) (top panels), NoSo thresholds (middle panels), and NoS7 thresholds (bottom 
panels) as a function of age. Circles indicate children with a history of normal hearing; triangles, data for children having a 
history o otitis media with effusion with hearing loss. The stippled region depicts the 95% confidence region for the 


children with a history of normal hearing. 


Presurgery 


MLD, d8 14.2 (1.0) 8.5 (2.7) 10.6 (2.5) 11.3 (1.9) 
NoSo, dB SPL 79.2 (1.7) 79.0 (1.8) 78.5 (1.5) 78.3 (1.2) 


NoSz, dB SPL 65.0 (2.0) 70.5 (3.1) 67.9 (2.7) 67.0 (2.4) 


* MLDs indicate masking-level differences; No, masking noise was interaurally in phase; So, pure-tone signal 
was interauraily in phase; and Sz, pure-tone signal was 180° out of phase. The numbers within parentheses 
are SDs. 
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NoSm detection threshdlds. Because 
these thresholds were often correlated 
with subject age, analyses of covari- 
ance were performed, with masked 
threshold as the dependent variable, 
group as the independent variable, and 
subject age as the covariate. The anal- 
ysis on NoSo threshold indicated no 
significant difference between the two 
groups (F,,,— 0.09); a similar analysis 
for the NoS« threshold indicated sig- 
nificantly higher NoS7 thresholds for 
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the OME children (F, ., — 64.0; P<.01). 
The analysis on NoS« data was per- 
formed on the logarithmic transform of 
the data (due to lack of variance 
homogeneity). 


Postsurgery Data 


The postsurgery MLD, NoSo, and 
NoS data for the children with OME 
are summarized in remaining panels of 
Fig 2. The data of the normal control 
group, and the stippled region showing 
the 9596 confidence interval are again 
displayed for purposes of comparison. 
After surgery, the children with OME 
showed an average MLD of 10.6 dB 
and 11.3 dB (1- and 3-month intervals, 
respectively) and again showed rela- 
tively high intersubject variability 
(SD, 2.5 dB and 1.9 dB, respectively). 
Approximately 7096 (1-month postsur- 
gery) and 64% (3-months postsurgery) 
of the subjects with OME had MLDs 
that were smaller than the lower 
bound of the normal 95% confidence 
interval, even though the thresholds in 
quiet of the children with OME were 
comparable with those of the normal 
control group (see the "Subjects and 
Methods" section. Whereas the re- 
sults indicate an improvement in the 
MLD after restoration of normal pure- 
tone thresholds, several of the children 
with OME continued to show reduced 
MLDs even after normal pure-tone 
thresholds were restored. The Mann- 
Whitney U test indicated that the 
MLDs of the children with OME were 
significantly smaller than those of the 
normal-hearing children (U=665 and 
U —502 for 1- and 3-month tests, re- 
spectively; P<.01). 

Correlations were performed to de- 
termine whether the presurgery de- 
gree of loss, or degree of asymmetry 
were associated with the postsurgery 
MLD. The correlation with presurgery 
loss severity was not significant 
(r= —0.29 and r= —0.19, for 1- and 3- 
month tests, respectively); however, 
the correlation with presurgery asym- 
metry was significant (r= — 0.770; 
P<.01 and r= —0.52; P<.05, for 1- 
and 3-month tests, respectively). In an 
effort to determine further the possi- 
ble importance of the factor of presur- 
gery loss asymmetry, partial correla- 
tions were performed between MLD 
and presurgery threshold asymmetry, 
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controlling for presurgery loss sever- 
ity. The correlations between MLD 
and presurgery threshold asymmetry 
remained significant (r= — 0.67; P<.01 
and r= —0.50; P<.05) for 1- and 3- 
month tests, respectively. Thus, com- 
pared with the magnitude of presur- 
gery threshold loss, the asymmetry of 
loss would appear to be a more impor- 
tant factor. The partial correlation be- 
tween MLD and presurgery threshold 
asymmetry, controlling for postsur- 
gery threshold asymmetry, also was 
significant (r= - 0.70; P<.01 and 
r=0.48) for 1- and 3-month tests, re- 
spectively. There was no significant 
correlation between postsurgery MLD 
and postsurgery hearing threshold 
asymmetry. We did not attempt to 
determine the importance of the factor 
of hearing loss duration, due to the fact 
that OME is often fluctuant, and to the 
fact that a valid, long-term history of 
hearing loss was typically not 
available. 

Finally, we consider the postsurgery 
NoSo and NoS- data for the OME 
children. Again, the correlation be- 
tween subject age and NoSo threshold 
was significant (r= —0.52, P<.01, 
df=28; and r= — 0.43, P<.05, df=20) 
for 1- and 3-month tests, respectively, 
but the correlation between subject 
age and NoS- threshold was not 
(r= —0.29 and r= —0.28) for 1- and 3- 
month tests, respectively. An analysis 
of covariance (with age as the covar- 
iate) indicated that the NoSo thresh- 
olds did not differ significantly be- 
tween the two groups (F,.,=38.4 and 
F,,-73.95 a similar analysis for the 
NoS threshold indicated significantly 
higher NoS- thresholds for the chil- 
dren with OME (F,.,— 22.0, P<.01 and 
F,,712.6, P<.01) for 1- and 3-month 
tests, respectively. This indicates that, 
as for the presurgery case, the reduced 
MLDs of the OME group were due 
primarily to the increased NoSm 
threshold. However, Fig 2 reveals 
that a higher percentage of the chil- 
dren with OME fell outside of the 
normal range for the MLD (7096 and 
6496 for the 1- and 3-month tests, 
respectively) than for the NoSm 
threshold (4396 and 27% for the 1- and 
3-month tests, respectively). This re- 
flects the fact that although some of 
the children with OME fell near the 
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middle or lower range of the NoSo 
confidence interval, they fell near the 
upper range of the NoS- confidence 
interval, with the result that the MLD 
itself fell below the confidence limit. 

It is noteworthy that the NoSm 
thresholds in children with a history of 
OME were not correlsted with subject 
age, while the correlztion was signifi- 
cant for the children with a history of 
normal hearing. We speculate that the 
importance of the age factor for the 
NoSm thresholds of the children with 
OME may simply be overshadowed by 
a stronger factor that is associated 
with a history of OME. 


COMMENT 


Our results indicate that the MLD is 
often abnormally smal. in children hav- 
ing hearing loss due to etitis media. 
Furthermore, in some children the 
MLD continues to remain abnormally 
small after placement of PE tubes, 
even though the pure-tone thresholds 
in quiet are within normal limits at the 
time of testing. Thus, both during and 
for some time after the OME experi- 
ence, these children can suffer a loss in 
their ability to extrect signals from 
noise on the basis of binaural differ- 
ence cues. It is possible that this im- 
pairment, revealed by a psychoacousti- 
cal test, is associated with some degree 
of hearing disability in “real life” noisy 
environments. It is therefore possible 
to underestimate the hearing disability 
associated with OME from a consider- 
ation of only the audiologic threshold 
data. 

The magnitude of the reduction in 
MLD associated with OME history is 
not obviously greater than that which 
we have found previously for adults 
whose hearing was repaired after 
many years of conductive loss due to 
otosclerosis. ®™" In that respect, our 
results are not consistent with the idea 
that effects of deprivetion are greater 
in the developing auditory system." 
However, it must be noted that the 
hearing losses associated with OME 
are often mild and fluctuant, as con- 
trasted with the more severe and sta- 
ble losses occurring in otosclerotic 
adult listeners. A meaningful compari- 


1 


son between our results and those of... 


adult subjects having a history of long- 
standing conductive lcss is, therefore, 
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difficult. 

There- are several possible explana- 
tions forthe reduced MLDs in children 
having z history of OME with hearing 
loss. Ore general explanation is that 
the binaural brain-stem auditory pro- 
cesses assumed to account for the 
MLD may develop abnormally in chil- 
dren having OME with hearing loss. 
This would be in agreement with past 
studies fhat have shown abnormal de- 
velopment of binaural neural elements 
in the brain stem, particularly in cases 
of asymmetric loss. 7? Rubel" has 
suggested an explanation that is based 
even more peripheraly. His research 
has indicated that the mapping of stim- 
ulus frequency onto cochlear place can 
be altered by conductive hearing loss. 
If the disruption is asymmetric (as 
might be expected in the event of 
asymmetric loss) then it is possible 
that binaural neural elements are not 
innervated by frequercy-matehed (left 
and right) peripheral elements, reduc- 
ing the precision of binaural coding. 

It is prudent also to consider more 
complex explanations that depend 
more on central auditory processing. 
Hall and Grose” and Nozza et al" ar- 
gued thai the MLD in children may be 
influenced by a presumably central fac- 
tor that has been termed processing 
efficiency. Processing efficiency refers 
to the ability of the central auditory 
system to process the cue for signal 
detectiom and extract the signal from 
the noise that the aud tory system has 
failed to remove by peripheral filter- 
ing." In tne ease of the MLD, the cues 
for detection are probably different in 
the NoSc and NoS conditions. In the 
NoSo ease the cue for signal detection 
is probabty based largely on the ener- 
gy increase due to the-signal. However 
in the NoSm ease, dete-tion is probably 
associatec primarily with the coding of 
binaural difference cues, although en- 
ergy increase may also be an important 
factor.” I: is not unreasonable to as- 
sume that the processing of binaural 
difference cues is more complex, and 
could require a greater degree of cen- 
tral processing (eg, "attention") In 
this regard, it is worth noting that 


Roberts et al" foune that auditory 


attention was often recuced in children 


having a kistory of OME. 
One important question that should 


be addressed by future research in this 
area is the long-term recovery of the 
MLD in children having a history of 
OME. Our research indicates that the 
MLD in such patients is often not 
normal 1 and 3 months after placement 
of PE tubes; however, there is a trend 
in the current data for the MLD to 
improve after surgery. This leaves 
open the possibility that the MLD 
eventually attains normal magnitude, 
given a sufficient interval of normal 
stimulation. These preliminary data in- 
dicate that recovery of the MLD in 
children having a history of OME with 
hearing loss may be relatively gradual. 
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indicates a trend for masking-level differences to 
be reduced in children having a history of otitis 
media with effusion. 
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nical intricacy. Reconstruction with 
vascularized bone composite free flaps 
(VBCFFs) comes close to fulfilling 
these ideals. Herein, I review the his- 
torical development of VBCFFs for 
mandibular reconstruction and detail 
technique, basic principles, and avail- 
able donor sites. 


HISTORICAL REVIEW 


The use of vascularized bone for 
mandibular reconstruetion was first 
reported in the early 1970s through 
multistaged transfer of clavicle 
wrapped in a tubed skin flap,’ rib 
pedicled on the internal mammary ves- 
sels," and other bone-containing re- 
gional flaps." In 1974, Ketchum et al‘ 
reported a pedicled seventh rib flap 
that was used for secondary mandible 
reconstruction. However, a sternot- 
omy was required for harvest. Also, 
VBCFFs were reported for extremity 
reconstruction in the mid-1970s.*" Al- 
though MeKee' is credited with the 
first known VBCFF used to recon- 
struct the mandible in 1970, the first 
large series of mandibular reconstruc- 
tions in which this technique was used 
was published in 1978.** 

Bone transferred into a segmental 
mandibular defect must survive in the 
unfavorable milieu created by oral con- 
tamination, surgical scarring, and radi- 
ation-compromised tissue. It must heal 
to adjoining mandibular segments, 
move with the entire mandible, and 
provide adequate structural support 
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for mastication. Early questions about 
VBCFFs for mandibular reconstruc- 
tion focused on the histologic fate and 
viability of transferred bone as well as 
on the reliability of such flaps in irradi- 
ated fields and in the bacteria-rich oral 
cavity. ^! 

The most important question was 
whether bone maintained its viability 
after an ischemic insult when trans- 
ferred with its blood supply." Initially, 
postoperative bone scintigraphy was 
misused to assess bone viability. Be- 
cause technetium Te99m is taken up 
via a chemical process rather than by 
incorporation into bone through osteo- 
genesis, a positive bone scan reflects 
an intact vascular supply but does not 
necessarily mean that viable osteogen- 
ie cells are present." Positive scans in 
the first week after VBCFF transfer 
document an intact blood supply, but 
nonvascularized bone grafts can show 
a positive scan as early as 11 days 
postoperatively due to blood vessel 
ingrowth. " 

Fluorochrome labeling offers a bet- 
ter assessment of bone viability.'^'^ 
The osteoid layer of bore is continu- 
ously deposited by osteoblasts and re- 
sorbed by osteoclasts. If fluorochrome 
labels are available to osteoblasts, they 
are incorporated into osteoid laid down 
during growth and remodeling and 
thus provide a strong indicator of bone 
regenerative capacity." Linear bone 
formation rate can be determined by 
pulse labeling: sequentia! injections of 
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different color labels, given at differ- 
ent times, allowing quantification of 
bone deposited between pulses. 

Fluorechrome marker studies were 
used to compare vascularized and non- 
vascularized rib transferred as onlay 
grafts to the mandible. Vascularized 
bone shewed radiogrephic callus in 4 to 
8 weeks, with solid union at 7 weeks. 
Nonvascularized grafts had only fi- 
brous tissue at the interface at 7 
weeks. The  fluarochrome-labeled 
bands in the vascularized bone grafts 
were similar to banls in bone from 
other skeletal sites, while the bands in 
the nonvascularized group were mark- 
edly dissimilar." This provided strong 
evidence that the VECFF maintained 
its bone regenerative capacity, while 
the nonvascularized grafts did not. 

Bone-labeling techniques also dem- 
onstrate the time of -ecovery of bone 
regenerative capacity after revascular- 
ization. Strong bands of labeled bone 
were seen 3 weeks ater vascularized 
bone transfer, with ro bands in non- 
vascularized bone until 9 to 10 weeks." 
Labeling was found in vascularized 
bone 11 days after surgery, even fol- 
lowing a 25-hour ischemia time.” To 
demonstrate the immediate preserva- 
tion of bene regenera-ive capacity, la- 
bels administered as early as 10 min- 
utes after revascularization were 
incorporated into bon2 osteoid.” This 
phenomenon was demonstrated in hu- 
mans by the administration of fluoro- 
chrome pulse labeling before and 4 
days after rib graft transfer, which 
resulted in two distinct labeled bands 
separated by nonlabeled bone deposit- 
ed during postoperative days 1 
through 3." These studies provide 
strong evidence that cells active in 
bone regeneration survive revasculari- 
zation.” 

The next most important question 
was whether VBCFFs reliably sur- 
vived in irradiated beds. Successful 
free cutaneous flap transfer into an 
irradiated oral cavity had been report- 
ed." The VBCFFs were compared 
with nonvascularized rib grafts trans- 
ferred as onlay grafts -o the mandible 
between 4 and 48 weeks after radio- 
therapy The VCBFFs had radio- 


. «graphic callus formaton at 4 to 8 


weeks, with solid uniom at the time of 
sacrifice performed at varying inter- 


vals up to 6 months following surgery. 
Most VBCFFs had fully viable bone 
marrow, with new bone formation in 
subperiosteal and endosteal layers. 
Vessels grew toward the graft-mandi- 
ble interface from both the graft and 
mandible sides. Pulsed fluorochrome 
labels administered 8 days to 5 weeks 
after surgery were found in the suc- 
cessful grafts. The nonvascular grafts, 
however, showed loss of bone marrow 
and complete absence of osteocytes.” 

Further evidence of the utility of 
VBCFFs comes from an irradiated ani- 
mal model in which vascularized and 
nonvascularized rib grafts were used 
to bridge segmental mandibular de- 
fects. Mucosal dehiscences occurred 
over most of the nonvascular grafts, 
while there was no soft-tissue break- 
down over vascularized bone grafts. 
Solid union occurred between vascu- 
larized grafts and mandible at 6 weeks, 
while the nonvascularized grafts were 
nonviable and showed no signs of 
union.” 

Fluorochrome pulse labeling was 
used to compare the bone formation 
rate of VBCFFs in irradiated vs nonir- 
radiated beds. The linear bone forma- 
tion rate was found to be independent 
of the radiation status of the recipient 
bed and was comparable with that of 
other skeletal sites." These studies 
demonstrate that the independent 
blood supply of the revascularized 
bone enhanced healing in the vascular- 
ly compromised irradiated bed." 

Periosteal blood supply alone to rib 
is adequate to maintain viability." 
There are, however, histologic differ- 
ences between vascularized bone 
grafts with periosteal supply only com- 
pared with grafts with periosteal and 
endosteal supplies. Both types of 
grafts survive and heal well following 
transfer.” 

The research summarized herein 
demonstrates that bone survives fol- 
lowing revascularization. It retains its 
regenerative capacity, enhancing firm 
union with adjacent mandibular seg- 
ments. The excellent blood supply 
makes healing independent of the di- 
minished blood supply in a compro- 
mised recipient bed, giving these 
grafts substantial advantage over non- 
vascularized bone in such situations. 
The independent blood supply also per- 
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mits it to withstand the bacteria-rich 
oral environment. In addition, biome- 
chanical studies demonstrate a 200% 
advantage ef vascularized over suc- 
cessful nonvascularized bone grafts in 
maximal torque, energy absorption, 
and elastic qualities.” These advan- 
tages make revascularized bone an ex- 
cellent technique for recenstruction of 
segmental mandibular defects. 


PRIMARY VS SECONDARY 
MANDIBULAR RECONSTRUCTION 


For many years, arguments against 
primary reconstruction of segmental 
mandibular defects founc strong sup- 
port. Success rates of primary recon- 
struction with nonvascularized bone 
grafts, mesh trays, or pedicled osteo- 
myocutaneous flaps ranged from 40% 
to 70%. Secondary reconstruction with 
similar techniques was 30% to 90% 
successful. The functional potential for 
secondarily reconstructed patients 
was, however, limited by fibrosis of 
remaining masticatory muscles and 
perimandibular soft-tissue contrac- 
ture. Although the patients in whom 
successful reeonstruction was achieved 
had a better appearance, few were 
able to wear dentures cr resume a 
normal diet." ^ 

Recent reports show substantial ad- 
vantages of primary reconstruction of 
segmental mandibular defects with 
VBCFFs. A tabulation of the pub- 
lished results shows a 96% success rate 
for the 322 cases reported between 
1986 and 1990 (Tables 1 and 2). Along 
with the enhanced survival of compos- 
ite flaps transferred to the oral cavity, 
there have also been significant ad- 
vances in the functional results. En- 
dosteal dental implants can be placed 
primarily in VBCFFs. Such implants 
tolerate full masticatory leading after 
the same 4-month interval required for 
those placed into a norma. edentulous 
mandible.” The stability and retention 
of implant-supported dentures have 
resulted in an improved level of masti- 
catory performance.” Thus, primary 
reconstruction with VECFFs offers a 
high rate of primary healing, appear- 
ance improvement that is superior to 
the results of secondary reconstruction 
due to the absence of soft-tissue con- 
tracture, and a far better functional 
potential. 
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Table 1.—Mandibular Reconstruction With Free Vascularized Bone Flaps* 





No. of Successful Radio- 


Author Year Cases Cases therapy Reconstruction Flaps Comments 
Buncke et alf 1977 2 1 Preoperative (1) da Rib V 
Serafin et al’? 1977 1 1 ] Secondary Rib 
















Daniel? 7 4 Preoperative (1) Primary (3) Rib (4), iliac based on 3 initial rib transfers failed 
SIEA (3) 


McKee? 1978 9 6 is v a i 2 cases abandoned 
intraoperatively due to 
vascular problems 


|? 


flap and free bone (1) 

Taylor et al? 1979 2 2 P. Primary (2) lliac bone DCIA (2) dd 

Bell and Barron** 7 "ew Primary (10) Metatarsus -— 

Franklin et al’ Preoperative (2), Primary (5), lliac crest (DCIA) Donor site hernias (2), 
postoperative secondary (1) osteocutaneous (5), loss of skin flap (1), 


(1) bone only (1) femoral nerve paresis 


(1) 




















Serafin et al?” 1980 11 10 Postoperative (4) T» Rib 
Salibian et al?? Preoperative (4) Primary (4), Metatarsus (1), iliac 
secondary (1) bone (4) DCIA 
+ SCIA 










3 2 Preoperative (1), Primary (2), Rib (3) 
postoperative secondary (1) 
(1) 
Teot et al^? 1981 1 1 oF Secondary Scapula -— 
2 1 APE Primary (2) lliac crest with tensor Bone exposure in one 


fascia lata case led to extrusion, 
skin survived 
Schlenker et al’® NS Primary Rib attached to Revision of venous 
latissimus dorsi (1) anastomoses 
Miyamoto and 1981 lliac bone (2) Donor site hernia (1), no 
Tani’® surgery needed 


2 2 
Panje” 1981 4 4 Preoperative (2) Primary (2), liac bone based on Partial bonesexposure (2), 
secondary (2) SCIA (4) secondary healing 
Taylor?? 1982 8 7 Preoperative (2) Primary (5), lliac bone (8) DCIA inis 

secondary 


1982 12 11 X» Primary (10), 
secondary (2) 












Preoperative (1) Secondary (2) 


























MacLeod and Metatarsus (12) 


Robinson” 






























Schmidt and 1982 3 3 Preoperative (2) Primary (1), Rib based on latissimus ae 
Robson*? secondary (2) dorsi 
Harrison and Quillen?! 1983 1 1 Preoperative Primary liac bone DCIA + SCIA -— 
Bitter et al®* 0 9 New — lliac bone (10) DCIA 1 failure due to flap, 
abandoned 


intraoperatively 


Ulna (3) 1 fractured ulna at donor 
site 
Matthews et al® Preoperative (3) ac Radius 2 donor site fractures, 1 
successful case 
showed avascular 
necrosis at time of 
death 4 mo 
postoperatively 












Lovie et al®’ 1984 3 3 ivi Primary (3) 


Fredrickson et al? 1985 Preoperative (4) Primary (2), lliac bone 
secondary (4) 


Duncan et al*?? Preoperative (36) Primary (31), Metatarsus (25), iliac 12 intraora! bone 
secondary (5) bone (11) exposures, 2 flap 
failures due to vascular 
problems. 1 flap failure 
due to infection; late 
bone resorption: 
complete (1), partial (1) 
Silverberg et al** Preoperative (5), Primary (5), lliac Bone (1), scapula 1 case of iliac bone 
postoperative secondary (5) (8), metatarsus (1) hernia required surgical 
(4) repair 


Quillen et al® 1985 2 Preoperative (1) Primary (2) 


Salibian et al?" 1985 10 Preoperative (9) Primary (9), lliac bone based on "T 
secondary (1) DCIA + SCIA (10) r^ 


1 
9 
Richards et alf? 1985 4 4 Primary (4) Rib based on serratus 


anterior (4) 
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Table 1.—Mandibular Reconstruction With Free Vascularized Bone Flaps (cont) , 






| No. of Successful Radio- . 
4 Au:hor Year Cases Cases therapy Reconstruction Flaps Comments | 
Wood et al?” 198£ 4 4 os in lliac bone (4) ei j 
O'Brien et al®* 198€ 12 11 eis Primary (9), Radius (5), 2 postoperative deaths, 1 | 





secondary (2) iliac (6), bone expesure 
rib-latissimus healed, 1 radial bone 


| dorsi (1) fracture ’ 
Swartzzet al^? 198€ 21 Preoperative (7), Primary (13), Scapula (21) 2 nonunions due to 
postoperative (3) secondary (8) avascular bone distal to 
osteotomy 
Granniék et ai5? 198€ 5 5 Preoperative (1), Primary (5) Scapula (5) 1 fistula required- PMMF 
postoperative (2) 
Soutar and 198€ 14 13 Preoperative (3), Primary (12) Radius 2 cases of-conor site M 
Widcowson*' postoperative (9) radius fracture | 
Takade et al” 198€ 2 2 Preoperative (1) Secondary (2) lliac Lr l 
Head e: al’ 198€ 2 2 Preoperative (1) Primary lliac Bilateral iliac crest : 
Olstad and 1987 2 2 Preoperative (1) Primary (1), lliac bone bx: 
Fa Lybe:g** secondary (1) 
Boorman et al** 1987 13 13 s... ee Radius 4 cases of conor site 
fracture 
Frame et al’? 1987 2 2 9 Primary (1), Radius 
secondary (1) 
Baker and Preoperative (3), Primary (7), Scapula (10) 1 case of restricted 
Sullivan?* postoperative (4) secondary (3) motion of shoulder, 
donor site: seromas (2) | 
hematoma (1) 1 | 
postoperative death, 1 
distal bone resorption 
David e: al*? Preoperative (4), P4 liac crest (3) SCIA, X Additional seft-tissue 
postoperative (11) DCIA (32) flaps, jejunum (1), 
forearm (S) 
Preoperative (15) Primary (19), lliac Crest (36) 2 postoperative deaths on p 


secondary (17) DCIA days 5 and 7, partial 
skin (4), 2 latissimus 
dorsi flaps used 
Martin et al** E. y Secondary (3), Humerus (5) 1 postopera'ive death 
primary (2) on day 5 due 
to myocardial 
infarction 








Boyd** 198€ 5 5 E Primary lliac crest LO. 
Urken et al*® 198€ 20 19 Preoperative (4), Primary (18), lliac crest, internal 
postoperative (10) secondary (2) oblique 


Jewer et al** Preoperative (41), Primary (49), lliac bone DCIA 1 respiratory cardiac 
postoperative (6) secondary (11) (60) arrest, 1 neck infection, 

1 pedicle damage, 3 
femoral nerve 
weakness. 2 hernias, 1 
flap abaneoned 
intraoperatively, 3 
cases required 
PMMF, 4 cases of 
cross-lip flap 


. Sullivan et al?" 198€ 17 Preoperative (4), Primary (14), Scapula (17) 1 failure on postoperative 

postoperative (5) secondary (3) day 7, 2 crocutaneous 
fistulas, 3 of 4 patients 1 
with radiotherapy had | 
complications 

Hidalgc '* Preoperative (2), Primary (1 1), Fibula (12) Skin flap removed 

postoperative (6) secondary (1) intraoperatively (3), 
skin flap-failure 
70% (1) 


Lukash® 198¢ 3 3 Preoperative (1) Secondary (3) lliac bone DCIA (3) 


Koshima et ai*? 198€ 1 M lliac bone and t^g 








anterolateral 
thigh flap 

Karcher et al*' 198¢ 16 a. e, lliac bone and 
musculoperitoneal 
flap 

Swansen et al® 199C 13 13 i». bod Radius (13) 1 donor radius fracture 

"| Vaughen® 199C 16 15 &. Primary (16) Radius (16) 5 donor radius fractures 
* DCIA irdicates deep circumflex iliac artery; SCIA, superficial circumflex iliac artery; SIEA, superficial inferior epigastric; and PMMF, pectoralis major myocutaneous 
flap. 
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Table 2.—Microvascular Mandibular 
Reconstruction: Review of the 
Literature 


Success 
Rate, % 


Time No. of Successful 
Period Cases Cases 


1977-1979 33 24 
1980-1985 158 140 
1986-1990 322 309 


THE IDEAL COMPOSITE FLAP 


The ideal VBCFF for segmental 
mandibular reconstruction contains 
bone of sufficient size and stock to 
accommodate endosteal implants and 
to withstand the stress of mastication 
(Table 3). The success of the soft-tissue 
reconstruction often has a greater im- 
pact on postoperative oral function 
than does the restoration of bone conti- 
nuity. The great advantage of free 
tissue transfer is that the particular 
qualities of the missing soft tissue can 
be more closely restored (Table 4). The 
soft-tissue component of the flap may 
need to replace neck or face skin and 
must provide coverage of the neoman- 
dible, tongue, or pharynx. Following 
partial glossectomy, it is essential that 
the soft-tissue reconstruction pre- 
serves the mobility of the residual 
tongue. If total or near-total glossec- 
tomy is performed, reconstruction re- 
quires sufficient tissue volume to main- 
tain neotongue contact with the palate 
for articulation and swallowing. Rein- 
nervation of a muscle flap can help 
maintain volume by preventing 
atrophy. 


DONOR SITE REVIEW 
lliac Crest 


The large amount of bone available 
from the ilium has made it a popular 
donor site. A total of 14 to 16 em of 
bone can be harvested by extending 
posteriorly to the sacroiliac joint. This 
bone can be contoured to reconstruct 
the anterior mandibular arch with os- 
teotomies through the outer cortex, 
leaving inner periosteum and blood 
supply intact. The height of the neo- 
mandible can be varied by the position- 
ing of the transverse bone cuts. The 
ramus and condyle can be sculpted 
based on the principles set forth by 
Manchester” in the 1960s. 








Table 3.—ldeal Qualities of the Bony 
Component of a Composite Flap 


Well vascularized 

Sufficient length, width, and height 

Similar contour to mandible 

Easily shaped without compromise to 
vascularity 

Accessible for two-team approach 

Minimum donor site morbidity 









The ilium has several vascular sup- 
plies: (1) the superficial circumflex iliac 
artery (SCIA), (2) the deep circumflex 
iliac artery (DCIA), (3) the superior 
deep branch of the superior gluteal 
artery, and (4) the ascending branch of 
the lateral circumflex femoral artery. 
The two latter options have proved 
unsatisfactory for free flaps. "^? 

The SCIA is the dommant vascular 
supply to the skin over the iliac crest, 
and the DCIA is the dominant blood 
supply to the bone.” Bone-containing 
flaps based on the SCIA are unsatis- 
factory for mandibular reconstruction, 
because although the skin heals well, 
the bone vascularity is marginal and 
often undergoes resorptien over time.” 
This combined with the small caliber, 
short length, and variable course of the 
SCIA limit its clinieal usefulness in 
mandibular reconstruction. 

The osteocutaneous flap based on 
the DCIA was a major advance in the 
field of free tissue transfer.“ The 
blood supply to the skin comes from an 
array of perforators that are located in 
a zone along the medial aspect of the 
iliac crest. The integrity of the skin 
circulation requires incorporation of 
enough of these perforators and main- 
tenance of the normal anatomic rela- 
tionship between bone and skin, with- 
out stretch or twisting. This is often 
difficult in oral reconstruction due to 
the demands placed on the soft-tissue 
flap to restore the three-dimensional 
contour of the oral cavity and pharynx. 
A combined DCIA/SCIA osteocutan- 
eous flap has been used but requires 
two sets of anastomoses.” 

A further limitation of iliac osteocu- 
taneous flaps for oromandibular recon- 
struction is that the overlying skin is 
bulky and poorly pliable. Efforts to 
overcome this limitation have included 
use of a second cutaneous free flap,” 
combining the iliac crest bone with an 
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Table 4.— deal Qualities of the 
Soft-Tissue Component s) of a 
Composite Flap 


Well vascularized 

Thin 

Pliable 

Abundant 

Sensate 

Lubricated 

Accessible for two-team appro ch 
Minimal morbidity 





anterolateral thigh flap that requires 
two sets of anastomoses’ or with a 
musculoperitoneal flap taat requires 
entry into the abdominal avity.^ 

A landmark contributioa to the evo- 
lution of the iliac crest dcnor site was 
made by Ramasastry et al^*? in 1984 
when they identified the ascending 
branch of the DCIA as tae dominant 
vascular supply to the internal oblique 
muscle. While this tripartite flap con- 
sisting of bone, muscle, end skin was 
initially used for extremity reconstruc- 
tion,” it was subsequer-ly modified 
for oromandibular recorstruction.*“ 
The internal oblique musce provides a 
thin, mobile, well-vasculasized soft-tis- 
sue flap with an axial Hood supply. 
The denervated muscle awophies rap- 
idly, leaving a thin flap ideal for oral or 
pharyngeal reconstructim. A skin 
graft placed over this n-iscle recon- 
structs the lingual and bucal sulci as a 
primary vestibuloplasty, nd the mo- 
bility of the residual torgue is pre- 
served. The skin flap is used to resur- 
face external skin defec-s or as an 
external monitor, maintaixing its ana- 
tomic relationship to bons and hence 
its vascularity." Initial -esults with 
this composite flap have been excel- 
lent, with minimal donor site 
morbidity. 


Scapula 


The circumflex scapula: artery and 
vein supply the scapular -nd parasca- 
pular cutaneous flaps and sive off peri- 
osteal perforators to suppl* the bone of 
the lateral scapular border. The sub- 
scapular system of flaps is the most 
versatile donor site for L5ne-contain- 
ing composite free flaps. ^^ The length 
and size of the subscapular pedicle and 
the maneuverability of th cutaneous 
and myocutaneous flaps rdative to the 
bone make this flap attractive for re- 
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construction of composite defects of 
the head and neck The latissimus 
dorsi amd serratus anterior muscles 
. can be transferred omthe same pedicle. 
A segment of rib can be incorporated 
with these muscles as well as a large 
area of skin overlying the latissimus 
dorsi muscle.” 

The major disadvantages of this flap 
are that (1) the patient must be posi- 
tioned on his or her side, making it 
difficult “or the extirpative and recon- 
structive teams to werk simultaneous- 
ly; (2) sensory reinnervation of this 
flap has not been reperted; and (8) the 
amount ef bone available from the lat- 
A eral scapular border s less than from 
other donor sites, thereby limiting the 
potential for dental rehabilitation." 

Despite these disadvantages, the 
subscapular system of flaps is valuable 
for head and neck reconstruction. It is 
our flap of choice for "through-and- 
through" defects when the skin defect 
extends superior to the oral commis- 
sure or when there is severe peripher- 
al vascular disease ir the ileofemoral 
arterial system." 


Metatarsus 


Osteoentaneous flaps from the foot 
have been used for oromandibular re- 
construction.” The thin, sensate skin 
from the dorsum of the foot is well 
suited for oral cavity use.”™ The inclu- 
sion of the second metatarsal as a 
VBCFF was one of the first flaps used 
for mandibular reconstruction. ^^ 

Dorsal foot skin is supplied by the 
first dorsal metatarsal artery, a termi- 
nal branea of the dorsalis pedis artery. 
This artery also supplies the second 
metatarsal, which ean be contoured to 
reconstruet the mandible. The vascu- 
lar pedicle can be lengthened by ex- 
tending it back to the anterior tibial 
artery. The superficial peroneal nerve 
supplies sensation to the skin. 

The mzjor advantages of this flap 
are the ease of performing a two-team 
approach and the excellent quality of 
skin. The disadvantages are as follows: 
(1) only about 10 em of skin and 7 em of 
bone can be harvested; (2) the vascular 
anatomy ean be very variable; (3) ath- 
eroscleros:s often narrows the vessels, 


~ «putting beth the flap and the foot at 


risk for isehemic problems; and (4) the 
donor dect is covered with a skin 


graft that causes early debility from 
splint immobilization and long-term 
morbidity from repeated breakdown 
from local trauma. The problems with 
this flap outweigh its advantages. 

Rib 

Rib was the first bone transferred as 
a vascularized flap." Rib osteocutan- 
eous flaps are based on the intercostal 
vessels via an anterior, posterior, or 
posterolateral approach. The anterior 
approach is the easiest and most reli- 
able to harvest a cutaneous flap and 
segment of rib based on a branch of the 
internal mammary artery. The fifth 
and sixth ribs are most often harvest- 
ed. The posterolateral approach to the 
posterior intercostal vessels is prob- 
lematic due to the tenuous vascular 
supply to the skin, making delay advis- 
able.” The posterior approach to the 
posterior intercostal pedicle can injure 
the artery of Adamkiewicz, which sup- 
plies the thoracolumbar spinal cord. 
Blood supply to the skin is unreliable 
as well. 

Rib can be transferred to the head 
and neck based on the latissimus dorsi 
muscle as a pedicled or microvascular 
free flap.“ The serratus anterior 
muscle has also been used as a carrier 
for the sixth or seventh rib based on 
the subscapular pedicle.” The major 
disadvantage to the use of rib, regard- 
less of vascular supply, is the limited 
amount of bone available.” Other do- 
nor sites offer a larger bone volume, 
more reliable skin, and a better vascu- 
lar pedicle. For these reasons, rib 
VBCFFs are rarely used today. 


Radius 


The radial forearm cutaneous flap, 
based on the radial artery, provides 
abundant, thin, pliable, and sensate 
skin over the area from above the 
antecubital fossa to the flexor retinacu- 
lum. The entire circumference of the 
forearm, except for a small ulnar strip 
of skin, may be transferred. This flap 
has been widely used with the adjacent 
radius as a VBCFF for oromandibular 
reconstruction." 

A total of 10 to 12 em and up to 40% 
of the cireumference of the radius, 
which is supplied by septal perfora- 
tors, can be harvested. The major dis- 
advantage of this composite flap is the 
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quality of the bone, which is of limited 
dimensions to satisfy the demands of 
functional mastication. In addition, 
forearm structural support is weak- 
ened. Pathologic fractures of the re- 
maining radius occurred in 2346 of re- 
ported flaps (Table 1). 

Functional donor site limitations fol- 
lowing bone harvest were no greater 
than when skin alone was harvested. 
However, when a pathologic fracture 
occurred, there was a decreased range 
of motion, and grip anc pinch were 
reduced 50% compared with the hand 
not operated on. Potential fracture- 
influencing factors were specific osteo- 
tomy techniques, inadequate postoper- 
ative immobilization, older age of the 
patient, and ischemic changes in the 
remaining radius." The limited supply 
of bone and the potentia debilitating 
donor site sequelae that occur in al- 
most one quarter of patients make the 
radius VBCFFs less desirable than 
those from other sites. 


Fibula 


The vascularized fibula flap is useful 
for long-bone defects that are unfavor- 
able or have failed convertional repair 
methods. Supplied by the peroneal ar- 
tery and its venae comitartes, up to 25 
em of bone can be harvested. The 
blood supply is endosteal and perioste- 
al. Skin over the posterior crural sep- 
tum is supplied by septocutaneous 
branches running between the soleus 
and flexor hallucis longus muscle bel- 
lies as well as by musculocutaneous 
branches arising from the soleus. 

A greater length of vaseularized 
bone can be harvested from fibula than 
from any other site. However, the 
height of the neomandible is still limit- 
ed relative to that of the dentate na- 
tive mandible. Shaping a neomandible 
requires numerous osteotomies and a 
substantial amount of stabilizing hard- 
ware. The cutaneous blood supply is 
very unreliable due to the variable 
number of septocutaneous perforators, 
which may be only one. This flap is 
best suited for bone-only defects of the 
oral cavity.” 


Uina 


The ulnar artery forearm free flap is 
a fasciocutaneous flap similar to the 
radial flap. Blood is supplied by perfo- 
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rating branches of the ulnar artery, 
running in the septum between flexor 
carpi ulnaris and flexor digitorum su- 
perficialis. The bone receives blood 
from fascial perforators to the perios- 
teum. Up to 12 em in length and 4046 of 
the circumference of the ulna can be 
harvested. The skin is thin and pliable, 
and sensation can be restored through 
the medial antebrachial cutaneous 
nerve of the forearm." The caliber and 
length of the arterial and venous pedi- 
cles make this flap as reliable as the 
radial flap for microvascular transfer. 

Although experience with this com- 
posite flap is less extensive, pathologic 
fractures appear to be less common 
than with the radius flap." The skin 
has less hair than the radial flap, and 
the location of the donor defect is more 
cosmetically acceptable. There has 
been limited enthusiasm for this flap 
due to the small amount of bone avail- 
able and because of concern for remov- 
ing the dominant blood supply to the 
hand. 


Humerus 


The lateral arm flap is a fasciocutan- 
eous flap based on the posterior radial 
collateral artery, the terminal branch 
of the profunda brachii artery, which is 
a branch of the brachial artery running 
in the lateral intermuscular septum.* 
This terminal branch also supplies the 
periosteum of the humerus. About 10 
cm of bone can be harvested between 
the deltoid tuberosity and the lateral 
epieondyle." Approximately one sixth 
the circumference of the humerus, or 1 
to 1.5 em, may be removed. The stock 
of bone that can be harvested is there- 
fore limited for functional mandibular 
reconstruction. Skin can be trans- 
ferred with its sensory nerve, the pos- 
terior cutaneous nerve.“ 

The major advantages of this flap 
are good skin quality and primary do- 
nor defect closure. The vessels are 
smaller caliber, and limited quantities 
of skin and bone can be safely harvest- 
ed. There is as yet inadequate experi- 
ence to fully assess donor site 
morbidity. 


DISCUSSION 


The advantages of vascularized bone 
established through animal experi- 
ments in the 1970s have been borne 





Table 5.—Donor Site Rating Scale for Vascularized Composite Free Fiaps* 





Bone 


LLL L_ 


Length 


Width 


Height Contour 


Donor Site 


2 2 4 2 
1 2 2 3 
2 2 2 2 
4 4 2 2 


*The rating scale was from 1 to 4, with 1 indicating least favorable and 4 indicating most favorable. 





Metatarsus 


Radius 4 4 
Fibula 3 2 
Ulna 4 4 
Humerus 3 4 


Table 6.—Donor Site Rating Scale for Vascularized Composite Free Flaps* 


OLR < _— 


Donor Site Bulk Reliability Relative to Bone Potential Mucosal 
lium 
Osteocutaneous 2 2 1 0 0 
Osteomyocutaneous 3 4 3 0 0 
Scapula 3 4 4 0 0 


A 
A 
A^ 
o 
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* See Table 5 footnote for explanation of rating scale. 
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Table 7.—Donor Site Rating Scale for Vascularized Composite Free Flaps* 


Pedicle Length 


Donor Site and Caliber 


Accessibility 
for Two-Team 


Approach Morbidity 


Scapula 4 2 3 
Metatarsus 4 4 2 


Radius 
Fibula 


out through extensive clinical experi- 
ence in humans. The safety and effica- 
cy of mandibular reconstruction with 
vascularized bone is evident. In virtu- 
ally all of the larger series reported 
during the past decade, the success 
rates have been greater than 90%. A 
study comparing patients who did and 
did not undergo reconstruction that 
was performed by my colleagues and I 
demonstrated superior appearance and 
improved function in patients undergo- 
ing primary hemimandibular recon- 
struction with VBCFF and dental re- 
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* See Table 5 footnote for explanation of rating scale. 





habilitation with endosteal implants.” 
Suecessful mandibular reconstruc- 
tion in the primary setting requires 
thoughtful selection of the donor site. 
Based on the ideal qualities of the bone 
and soft-tissue components, a rating 
system has been devised (Tables 5 
through 7). An important factor in our 
donor site selection is availability of 
bone with enough mass and height for 
placement of dental implants. The rate 


of loss of peri-implant bone in vascular-,. . 


ized bone grafts is unknown at this 
time. Only through longitudinal stud- 
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ies over many years will the marginal 
bone loss be determined. With that 
information, the minimal bone dimen- 
sions for use in funccional mandibular 
reconstruction can be defined. Until 
then, the iliae crest is recommended to 
allow placement of implants of suffi- 
cient length for long-term denture sta- 
bility.” To date, there have been no 
published reports of endosteal dental 
implants in vascularized bone other 
than ilium. 

No dcnor site prov des ideal replace- 
ment for missing oral cavity soft tis- 
sue. Although sensory reinnervation of 
skin is possible, it coes not replicate 
the mueus-secreting characteristies of 
the mueosal surface. ^" As the size of 
the intraoral defect increases and a 
greater area of insensate tissue lines 
the ora. cavity, functional results di- 
minish. Mastication requires that the 
food bolus be manzpulated between 
two oppesing occlusa. surfaces that are 
moving in a coordinated fashion. 
Therefore, oral cavity anesthesia 
plagues even patients who have been 
restorec to the optimal function with 
endosteal implants.” Over time, pa- 
tients develop adap-ive mechanisms, 
permitting improvement of oral func- 
tion, but problems with food trapping 
and ora. incontinence due to lower lip 
anesthesia continue. Radiation-in- 
duced xerostomia and masticatory 
muscle fibrosis thwart efforts to return 
these patients to their predisease 
state. | 

The selection of the donor site must 
be tailoned to each individual patient. 
However, in the majority of cases, the 
best overall reconstruction is attained 
with the iliac crest-internal oblique 
osteomyoeutaneous “lap. It provides 
excellent bone and two sofz-tissue flaps 
for mucosal and cutaneous defects. 
Skin graft over denervated muscle re- 
stores saleular anatomy and preserves 
tongue mobility. The skin paddle, al- 
though bulky, is ideal for cutaneous 
defects of the lower part of the cheek 
and the neck. For reconstruction of 
large cheek defects extending superior 
to the oral commissure, either the iliac 
crest-iniernal oblique flap with a re- 
gional flap or the scapular osteocutan- 
eous flap is satisfactory. The role of 
the fibular osteocutzneous flap in re- 
construetion of composite oromandibu- 


lar defects remains to be determined 
through further clinical experience. 

New donor sites will undoubtedly be 
developed during the next several 
years. The ideal composite flap that 
includes bone of suitable dimensions 
and thin, pliable sensate skin does not 
exist. The ultimate solution may re- 
quire the combination of two separate 
free flaps—a vascularized bone flap 
and a sensate soft-tissue flap." The 
utility of this approach for patients 
with large mucosal defects will require 
close scrutiny through detailed func- 
tional studies that compare different 
methods of reconstruction in patients 
with comparable defects and radiation 
status. 
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posed and applied in the description of 
each of the patients in tnis series. 

(Arch Ctolaryngol Head Neck Surg. 1991; 
117:733-744) 


he restoration of normal oral func- 
tior following ablative surgery or 
trauma depends on a variety of factors 


Accepted for publication February 7, 1991. 

From tke Departments cf Otolaryngology (Drs 
Urken, Lawson, and Biller) General Surgery/Divi- 
sion of Plastic Surgery (Drs Weinberg and Vick- 
ery), and Oral and Maxillofacial Surgery (Dr Buch- 
binder) Mbunt Sinai Medieal Center, New York, 
NY. 

Presented at the meeting of the American Soci- 
ety for Head and Neck Surgery, Palm Beach, Fla, 
April 30, 1990. 

Reprint requests to Department of Otolaryngol- 
ogy, Box 1:89, Mount SinaiiMedical Center, 1 Gus- 
tave L. Levy Pl, New York NY 10029 (Dr Urken). 


that include the reconstruction of com- 
plex osseous, dental, and soft-tissue 
anatomy. As all reconstructive sur- 
geons are aware, this is only part of 
the problem in oral rehabilitation. The 
mobility of the mandible, tongue, 
cheeks, and soft palate are also impor- 
tant determinants of a successful out- 
come. In addition, the functional defi- 
cit associated with loss of sensation in 
the reconstructed oral cavity is readily 
apparent when oral function is critical- 
ly assessed. 

Microvascular free tissue transfer 
has afforded the surgeon an opportuni- 
ty to more critically address the aes- 
thetic and functional outcome of oro- 
mandibular reconstruction due to the 
wide array of tissue that can be used. 
It is apparent from an analysis of these 
results that the extent of the deficit 
impacts greatly on the complexity of 
the reconstruction and the expecta- 
tions for a favorable result. With the 
diverse range of vascularized and non- 
vascularized reconstructive methods 
available, it is impossible to form any 
basis of comparison without being able 
to accurately define the extent of the 
defect. A variety of classification 
schemes for segmental mandibular de- 
fects have been described." However, 
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as noted above, this greatly under- 
states the magnitude of the problem. 
We propose a classification scheme for 
oromandibular defects that accounts 
for not only the bony, but also for the 
soft-tissue and neurologie defects. This 
scheme has been applied in describing 
71 cases of oromandibular reconstruc- 
tion using microvascular composite 
free flaps. This is the largest series of 
free flap reconstruction of composite 
oral defects to be reported in the 
literature. 


CLASSIFICATION OF 
MANDIBULAR DEFECTS 


The classification of the bony compo- 
nent of composite oromandibular de- 
fects is an easier task than is classify- 
ing the soft-tissue component. Two 
classification schemes have been pro- 
posed by David et al’ and by Jewer et 
al in their recent large series of free 
flap reconstructions of the oral cavity. 
Although we attempted to work with 
both of these systems in our present 
series, it was apparent that both had 
shortcomings. 

We propose an alternative classifica- 
tion scheme based on anatomic, func- 
tional, and aesthetic considerations, 
which is demonstrated in Fig 1. The 


733 


Table 1.—Bone Defects" 


Defect 


CRB 
CRBSBR 
CRBSBRC 
RBSB 
RBS 






No. 


RBS" 
RB 

B 
BS" 
BS 
BSB 


-— 
Qaonana-o bd 


— 
o 





* For the explanation of symbols see ''Classifica- 
tion" sections. 


use of the letters C for condyle, R for 
ramus, B for body, and S for symphy- 
sis is more readily committed to memo- 
ry than are the alternative classifica- 
tions." The symphysis is used to 
describe that portion of the mandible 
between the two canine teeth. The 
central defect is divided into the full 
symphysis (S) and the hemisymphysis 
(S") which stops at the midline. The 
rationale for dividing these central de- 
fects is based on the functional distur- 
bance that is created by detaching a 
greater portion of the suprahyoid and 
tongue musculature when the resec- 
tion is carried beyond the midline. In 
addition, the difficulty in bone contour- 
ing is greater when the entire symphy- 
sis must be reconstructed. 

Lateral defects are divided, as is 
shown in Fig 1, based on the impact on 
the functional result that occurs when 
the condyle and the ramus are resect- 
ed. The successful reconstruction of 
the condyle has a significant effect on 
the function of the mandible during 
mastication. The rationale for subdi- 
viding body and ramus defects is based 
on the functional disturbance that oc- 
curs when the masticator muscle sling 
is completely disrupted. A body (B) 
defect is defined as a horizontal defect 
that does not include the posterior 
border of the ascending ramus. When 
the entire angle is removed, then the 
defect is classified as a ramus defect 
(R) and reflects an almost complete 
disruption of the masticator sling. Ra- 
mus defects extend to the subcondylar 
region. 

Table 1 shows a breakdown of the 
bony defects in the 71 cases included in 
this series according to this classifica- 


~ tion scheme. When a palatal prosthesis 


A b required due to a defect of the hard 


vy 


2 1 1 
- ‘ 
fe. L| 
A 
* . 


f 


$ 


A. * 


Table 2.— Classification of 
Soft-Tissue Defects in the Oral Cavity 


Defect Abbreviation 


Mucosa 
Labial 
Buccal 
Soft palate 

Hemi 
Total 
Floor of mouth 
Anterior 
Lateral 
Pharynx 
Lateral 
Posterior 

Tongue 

Mobile 


One quarter 
One half 
Three quarters 
Nonfunctional 


Tongue base 
One quarter 
One half 
Three quarters 
Nonfunctional 
Total glossectomy 
Cutaneous defects 
Cheek 
Neck 
Mentum 
Lips 
Upper C" 34, V, %, 
and total 
CH: 4, %, 5, 
and total 


Lower 





or soft palate, the classifieation in- 
cludes the letter P. It may not be 
apparent why palatal defects should be 
included in this scheme of oromandibu- 
lar defects since rehabilitation is readi- 
ly achieved with a prosthesis. Howev- 
er, when a prosthesis is in place, it 
covers a large area of intact, sensate 
mucosa that provides important feed- 
back to the patient in whom a large 
area of the reconstructed oral cavity is 
already anesthetic. Thus, the function- 
al deficit resulting from a palatal defect 
that requires a prosthesis may be 
considerable. 


CLASSIFICATION OF 
SOFT-TISSUE DEFECTS 


The soft-tissue reconstruction of 
composite oromandibular defects has 
an equal and sometimes greater impact 
on the functional result than does the 
bony reconstruction. Despite this fact, 
there has been no attempt, in any 
previous reports, to classify the extent 
of the soft-tissue defect. This deficien- 
cy is a reflection of not only the com- 
plexity of the problem, but also the 
failure to critically examine the func- 
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Fig 1.— Classification of segmental bony de- 
fects. See the "Classification" sections for the 


explanation of symbols. 


tional results. A review cf the litera- 
ture rarely shows any postoperative 
intraoral photographs to demonstrate 
the restoration of normal sulcular anat- 
omy or the preservation of tongue 
mobility. 

The classification scheme in Table 2 
defines the mucosal defects of the oral 
cavity and the cutaneous defects of the 
face and neck that may result following 
tumor ablation or trauma. We have 
selected this scheme because it reflects 
the magnitude and complexity of the 
functional and aesthetic deficits. Muco- 
sal defects that are classified as labial 
(L) and buccal (B) are defined as de- 
fects that will result in the-obliteration 
of the gingivobuccal or gingivolabial 
sulci if a flap or graft is not interposed 
(Figs 2 and 3). Soft-palate (SP) defects 
are divided into hemi- (SP") or total 
(SP") defects. The mucosal defects of 
the floor of mouth (FOM) are assessed 
in a similar fashion. A floor of the 
mouth defect is classified as lateral 
(FOM") or anterior (FOM*) based ‘on 
whether a flap or skin graft is required 
to prevent obliteration of the sulcus 
and preserve the mobility of the 
tongue. 

Tongue defects are very difficult to 
classify and to reconstruct because 
they involve mucosa, muscle, and both 
sensory and motor innervation. The 
tongue has been divided at the circum- 
vallate papillae into mobile tongue (T) 
and tongue base (T^) (Table 2). Quanti- 
fieation of the defect is based on the 
volume as well as the function of the 
residual tissue. Due to the propensity 
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Fig 2.— Classification of mucosal defects of the 
oral cavity FOM* indicates anterior floor of 
mouth; FCM-, lateral floor of mouth. See the 
“Classification” sections for the explanation of 
symbols. 





Fig 4.— Classification of myomucosal defects of 
the tongue.-See the "Classification" sections for 
the explanation of symbols. 


for mobil? tongue cancers to involve 


4 the lateral border, the quantification of 


tongue defects is based on longitudinal 
divisions in quarters (Fig 4). We recog- 





Fig 3.— Classification of mucosal defects of the 
oral cavity. Pharyngeal defects are further divid- 
ed into posterior and lateral. See the "Classifica- 
tion" sections for the explanation of symbols. 





Fig 5. — Classification of cutaneous defects. See 
the "Classification" sections for the explanation 
of symbols. 


Table 3.— Classification of Neurologic 
Defects 


Defect Abbreviation 


Neurologic 
Hypoglossal 
Lingual 
Facial 
Inferior-alveolar 

Bilateral defects 





nize the limitations of this scheme giv- 
en the complex three-dimensional ge- 
ometry of the tongue and the potential 
problems of fitting all tongue defects 
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into these categories. If the remaining 
mobile or tongue base tissue is deemed 
nonfunctional, it is classified as T^" or 
T^". Total glossectomy defects are 
labeled TG. 

Pharyngeal defects (PE) are divided 
into myomucosal defects of the lateral 
(PH) and posterior «PH walls. 
These defects begin at the anterior 
faucial arches. The division between 
lateral and posterior walls is somewhat 
arbitrary, but it reflects an increasing 
need for a flap or skin graft to prevent 
pharyngeal stenosis (Fig 3). 

The external cutaneous defects are 
divided into cheek, mentum, neck, and 
lips. The cheek and mentam are divid- 
ed by a vertical line that passes 
through the lateral oral eommissures. 
The lips (C^) are subdivided into upper 
(C'") and lower (C'"). Further quantifi- 
cation of the amount of lip lost is made 
with subscripts 1/4, 1/2, 3/4, and T 
(total) (Fig 5). 


CLASSIFICATION OF 
NEUROLOGIC DEFICITS 


As our reconstructive techniques 
have become more sophisticated and 
our assessment of the functional re- 
sults more critical, the impact of neu- 
rologic deficits must be examined. To- 
ward that goal, we have devised a 
concise classification scheme of the mo- 
tor and sensory deficits that may re- 
sult from an ablative procedure (Table 
3). 

Neurologie defects are divided into 
hypoglossal, lingual, facial, and inferi- 
or-alveolar. In those cases where the 
defect is bilateral, a subscript B is 
included. A bilateral inferior alveolar 
nerve defect is denoted by N^. 

Although the soft-tissue and neuro- 
logie classifieation schemes are de- 
tailed, they reflect several consider- 
ations. The first is that each of these 
soft-tissue and neurologic defects will 
result in a functional deficit. The re- 
construction must address each of 
these defects to maximize the func- 
tional results. Finally, it allows one to 
predict the magnitude of the functional 
deficit and to better compare the effi- 
cacy of different reconstructive tech- 
niques in restoring oral function. As 
has been noted previously, the final 


functional result is often affected more 





< 
~ 
7 
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Table 4.—Clinical Data" 


Patient Defect 


No./ Radio- Recon- 





Age, y Diagnosis therapy Neurologic Soft Tissue Flap struction Complications 
1/63 SCC Post BSB NA TG, C" ICIO; radial Primary Bone placed horizontally 
forearm 
2/36 SCC Post RB N^ FOM', B ICIOC Primary Venous congestion; flap 


salvaged; exposed bone 











SCC FOM', T8, SP" Scapula Primary 


4/53 SCC Pre P/RBS Nis FOM", TM ICIOC Primary zx 
5/63 SCC Hes BS" N^ FOM' ICC Secondary Vw 
6/63 SCC Et RBS N'^ FOM", T? ICIOC Primary Died on postoperative day 5 


SCC NS NE FOM", TM, C* ICIOC Primary Fistula; infection. PMMF; 
secondary surgery for oral 


competence 
CC RB N'^ 


10/49 S Post SP" ICIOC Primary Revision arterial 
anastomosis; flap salvage 
11/64 SCC Post RB N^, N" SP", Pht, T? ICIOC Primary Te 
12/63 SCC Post B N^ FOM*,TA^ TE, N'^ ICIOC Primary can 
13/65 ORN Pre CRBSBR N^,N* FOMA g" ICC/ Secondary Venous congestion; flap 
l scapula failure 
; 14/63 SCC Pre BS N? FOM"'^,TM ICC Primary T€ 
A RB 



































15/42 Adenoid N^,N*, N” FOM* ICIOC Primary Bone exposure 
cystic 
16/62 SCC Pre RBS" N^ FOM',SP" ICIOC Primary 







SCC N'^, N”, Nt SP" PH 1! T? 
SCC N'^,N",N' TA TS, FOM* Primary 
SCC N'-N*,N* B,T^FOM',C*",C", 
QOL 
20/28 Trauma : BS" FOM!B,C,*" Scapula Secondary T 
FOM'^ ICIOC Primary Venous congestion; flap 














21/56 SCC Post BSB N$ 
failure PMMF 
22/38 SCC Post RB N^ FOM',T^ ICIOC Primary Postoperative fistula; 
spontaneous closure 
23/69 SCC Post RB N^ FOM',T$ ICIOC Primary er 
24/74 SCC Pre CRB N^ FOM',TS,PH' ICC Primary Fistula / spontaneous closure 
prosthetic 















condyle 
25/61 ORN N'^, N”, Nt TG,FOM"^-, C" ICIOC Primary Total laryngectcmy for 


Pre BSB 
aspiration 
primary closure 
29/56 SCC Pre BSB F FOM ICIOC Secondary Venous congestion; flap 
failure 
Secondary debulking at 6 wk 


























30/29 Chondro- BSB FOM ICC 


sarcoma 
31/44 SCC Post RB N^ FOM, SP" ICIOC Primary 
SCC FOM,T? 
SCC 
SCC Pre RBS" N'^,N* 


Primary 


































Scapula "T 
B,FOM',TS,C9^. C" ICIOC Primary Partial loss skin paddle; 
lower trapezius flap 
FOM',SP" ICIOC Primary Exposed bone; orocutaneous 
fistula 
SCC BSB Nis FOMM TH CM ON Ce ICIOC Primary Bilateral karapamzic flaps; 
died on postcperative day 
14, perforated stomach 
SP',FOM!,T™ ICIOC Secondary  Incisional hernia: surgical 
repair 
38/46 SCC CRB FOM ICIOC; Secondary Temporary facia! paresis; 
prosthetic coronoidectomy 


condyle 
39/55 SCC Post BS" N'^ d ICC Primary 
40/68 SCC Pre RB N^ FOM,T^ Scapula Primary liac crest abandoned due to 


vascular abnormality 


SCC SP" FOM Primary Coronoidectomy: neck 
infection 























35/54 SCC Pre RB N'^ 











37/56 SCC 




















SCC N'^, N", Nt FOM TY 
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Patient 


No. / Radio- 


Table 4.—Clinical Data* (cont) 


Defect 


I ———— —— — ———— ————————— —————— —. 
Bone 


Recon- 
struction 





Diagnosis 
SCC 


therapy 
Post 


Age, y 


43/61 RBS 


Neurologic Soft Tissue 


N^ FOM"', T? ICIOC 


Complications 


Tongue ankylosis; 
secondary sxin graft 


Primary 


45/71 SC N^ FOM"*,TM ICIOC Primary Donor site infection 


44/73 SCC Pre RBS N^,N",N* FOM"-, T^, C^ ICIOC Primary tx 
C - BS i 


SCC 


N'^,N* FOM"*, T^, B,C*" ICIOC 
N^ " ICC 


Primary À 
Primary 





46/64 Post RBS 
47/39 Osteo- val B 

|J sarcoma 
48/40 SCC 
49/67 SCC Pre BSB 
50/45 SCC can BS 
51/60 SCC Pre BSB 
52/39 SCC Pre BSB 
53/68 SCC Post BSB 
54/52 SCC P/B 


55/61 


| SCC / ORN Pre 


CRBSBRC 


SP",FOM",T?,B 


Ni FOM* ICIOC 
N'^ FOM* ICC 
NP FOM"^*,C* ICC 
NS B,L,FOM‘*+ ICC 
Ns FOMA TM IClOC 
N^ SP",FOM- ICIOC 


NA FOM^- C^ C^ 


Scapula; 
latissimus 


Neck, infectior; loss of skin 


Primary 
flap, PMMF 
Primary dics 
Secondary Secondary vestibuloplasty; 
coronoidectomy 
Primary Secondary debulking 
Primary 
Primary Exposed bone; donor site 


infection 


Secondary debulking; 
prosthetic condyle 


Secondary 





dorsi 


56/58 SCC Post BS N' FOM* ICIOC Primary Donor site seroma 


57/56 SCC/ORN Pre 


A 
CRB N'^ 
iB N'^ 


FOM',C" ICIO 


Secondary Facial paralysis 


58/61 SCC P SP",B, T8, FOM! ICIOC Primary Donor site seroma 


59/54 SCC Pre BSB 


60/52 SCC Post BSB 


NAN", Nt Tit, FOM^ ICC 


FOMMI ICIOC 


Secondary Bone placed horizontally; 
bilateral coronoidectomy 


Primary Femoral nerve palsy 


62/61 SCC Post SP",FOM* ICIOC Primary Pr. 


63/63 SCCA Post S"BR 


FOM"-,B ICIOC 


Nis 

61/63 SCC/ORN Pre BSB NA FOM GN ICIOC Secondary 
RB N'^ 
N/A 


Primary Nh 


64/63 SCCA Post RBS N'^ FOM"^ T? ICC Primary 
A 


65/51 


SCCA Post BSB 








71/54 SCCA Post RB 


Ng FOM""^. B,L,C^ ICIOC Primary Venous congestion; flap 
salvage 
FOM'^- Scapula; Secondary 
latissimus 
dorsi 
NANE, N" FOM TE ICIOC Primary 
N$ FOM"'^,B,L ICIOC Secondary 


FOM“,B,,L,C%" 


eq 


N^, N* i Nu 
N^ FOM',T5,PH'*, SP" 


B, FOM, T~ TS 


ICIOC 


Fistulae closed 
spontaneously; lip 
revision 


Primary 






Primary 


*ICIOC indicates iliac crest internal oblique skin; ICIO, iliac crest, internal oblique; ICC, iliac crest, skin; PMMF, pectoralis major myocutaneous flap; SCC, squamous 
cell cancer; ORN, osteoradc-necrosis; Pre, preoperative, and Post, postoperative. See Tables 2 and 3 and ''Classification'' sections for abbreviatiens on bone, neuro- 


logic, and&soft-tissue defec's. 


Table 5.—Pathelogic Entities 
Leading to 
Segmental Mandibulectomy 


Pathologic Cause 


Squamous cell carcinoma 
Ostecradionecrosis 


Ostecgenic sarcoma 
Choncrosarcoma 

Adenoid cystic carcinoma 
Trauma 





MATERIALS AND METHODS 


Oromandibular recomstruction procedures 
using vascularized composite free flap trans- 





Table 6.—Composite Defects 


Defect No. 


Bone only 1 
Bone and mucosa 53 
Bone and skin 0 
Bone, mucosa, and skin 17 














fers were performed in 71 cases between 
1987 and 1990 (Table 4). Seventy-two flaps 
were transferred in 70 patients. In one pa- 
tient (patient 13) reconstruction was per- 
formed with combined iliac bone and scapular 
free flaps, and in one patient (listed as patient 
21 and 29 in Table 4), the two reconstructions 
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performed on two separate occasions were 
unsuccessful. The first of these reconstruc- 
tions was performed at the time of primary 
tumor ablation, and the second was per- 
formed 6 months later. The majority of pa- 
tients lost their mandibles due to squamous 
cell cancer. Additional pathclogie entities are 
shown in Table 5. Thirty-two patients had 
received radiotherapy prior to reconstruc- 
tion, while 28 patients were treated postop- 
eratively. Primary mandibular reconstruc- 
tion was performed in 57 cases, while delayed 
reconstruction was carried eut in the remain- 
ing 14 cases. In each of the secondary recon- 
struetions, the oral cavity was violated to 
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Fig 6.—lliac bone graft for reconstruction of a 
hemimandibular defect including the ramus and 
condyle. 





Fig 9. — Postoperative appearance 1 year follow- 
ing reconstruction. 


augment the soft tissues and to improve the 
intraoral milieu for postoperative function. 

A detailed description of the extent of the 
soft-tissue defect is given in Table 4, and a 
summary of the composite defects is delin- 
eated in Table 6. A soft-tissue flap was intro- 
duced into the oral cavity in all but one case. 
It was the decision by the reconstructive 
surgeon at the time of surgery as to whether 
a soft-tissue flap was needed in the oral cavi- 
ty and pharynx to prevent or correct a post- 
operative disturbance in function. Seventeen 
patients had through-and-through defects of 
the oral cavity. Several of the secondary re- 
constructions were associated with cutane- 
ous defects due to soft-tissue atrophy and in 
those cases the inclusion of a cutaneous flap 
or a muscle flap covered by a skin graft was 
required. 

The bony mandibular defects are listed in 
Table 1. Forty-five of the 71 defects extend- 
ed to or past the midline. There were seven 
cases that required reconstruction of the con- 
dyle. It was not necessary to reconstruct the 
soft-tissue components of the temporoman- 
dibular joint in any of the cases. Condylar 
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Fig 7. — Contouring of iliac bone following remov- 
al of a triangular-shaped wedge while preserving 
the integrity of the inner periosteum. Secondary 
mandibular reconstruction in patient 59 with a 
near-total glossectomy defect. 





Fig 10.—At 1 year, the height of the neotongue 
(arrows) is maintained by the iliac bone platform. 
This patient was able to maintain his nutrition 
entirely by oral intake and communicated intelli- 
gibly by telephone. 


replacement was achieved with a prosthetic 
condyle in three cases and with vascularized 
bone in four cases (Fig 6). In each case of 
condylar replacement, the patient was 
placed in maxillomandibular fixation for 2 
weeks. 

Contouring of the bone grafts was 
achieved by creating osteotomies (iliac) or 
ostectomies (scapula) as dictated by the 
shape of the missing mandible. The number 
of bone cuts was greater when the anterior 
arch was reconstructed. Lateral defects re- 
constructed with the iliac bone rarely re- 
quired any osteotomies. When an osteotomy 
was created, the V-shaped defect was filled 
with corticocancellous bone chips and then 
covered with soft tissue. With greater expe- 
rience in using the iliac bone, we made an 
increased number of osteotomies at shorter 
distances along the bone to create a gentler 
curvature. 

In two cases of near-total glossectomy (pa- 
tients 1 and 59), the iliac bone was placed in a 
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Fig 8.—Insetting and fixation ofthe iliac bone to 
form a platform in the floor of the mouth. The skin 
flap is transposed over the plate (solid arrow) 
and sutured to the mucosal margins. The vascu- 
lar pedicle is indicated (open arrow). 


Table 7.—Composite Free Flaps 


Free Flap 


lliac crest internal oblique 
cutaneous flap 

lliac crest-cutaneous flap 

lliac crest internal oblique flap 

Scapula osteocutaneous flap 


Table 8.—Recipient Vessels in the 
Neck 


Vessels 

Artery 
Transverse cervical artery 
Superior thyroid artery 
Facial artery 
Lingual artery 
Superficial temporal artery 
Ascending pharyngeal artery 
Total 

Vein 
External jugular vein 
Internal jugular vein 
Transverse cervical vein 
Cephalic vein 
Common facial vein 
Total 

Vein grafts (arterial and venous) 


horizontal position. This platform of iliac 
bone extended posteriorly for 4 to 5 cm to 
support the soft tissues used to resurface the 
oral cavity. This design maintains the height 
of the neotongue for apposition to the palate 
and thus facilitates deglutition and articula- 
tion"* (Figs 7-10). 

Bone fixation was achieved in the majority 
of cases, using a three-dimensional, bendable 
reconstruetion plate that was eontoured to 
the defect prior to mandibulectomy. In select 





Ái 


cases of iliac bone and in all cases of scapular +~ 


reconstructions, fixation was achieved with 
miniplates. 
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Fig 11.— Mantal nerve (arrow) exiting from the mental foramen. The nerve is transected and tagged. Fig 12.— Following mandibulectomy, the inferior 


A segmentis sent for frozen section. 


The different vascularized composite flaps 
that wereautilized in this series are summa- 
rized in Table 7. In patients in whom recon- 
struction was performed with the iliac crest 
internal eblique osteomyocutaneous flap 
(ICIOC), the internal oblique muscle was 
used to resurface mucoszl defects." A split- 
thickness skin graft was used in those cases 
where there was a signidcant loss of either 
floor of mouth or buccal mucosa and in all 
cases of partial glossectomy. The split-thick- 
ness skin graft was placed over the internal 
oblique muscle between zhe tongue and the 
neomandi»le and between the neomandible 
and the cheek flap to reconstruct the sulci 
and maintain the mobility of the tongue. 
When the iliac crest osteocutaneous flap was 
used, the skin paddle resurfaced the in- 
traoral mucosal defeets. The osteocutaneous 
flap was used in those patients who were 


very thin and in whom a s gnificant portion of 


the buceal mucosa required resurfacing. 
When tumor extended onto the buccal muco- 
sa, the resection resultec in a thinned cheek 
flap that was not adequately reconstructed 
with the denervated internal oblique muscle. 
In these cases, the bulk cf the subcutaneous 
tissue of the skin paddle provided a more 
symmetrie appearance te the lower portion 
of the face. In all sueh ceses, secondary de- 
bulking procedures were needed to further 
contour the intraoral skir paddles. 

The scapular/parascapular osteocutan- 
eous flaps were used ir seven cases. The 
decision te use the scapular donor site was 
based on « number of factors: (1) the body 

abitus ofthe patient; (2) the presence of an 

xternal c:taneous cheek defect that extend- 
ed above the level of the oral commissure ; (3) 
women of child-bearing age in whom we did 


alveolar nerve (arrows) was exposed by drilling 
the buccal plate of the inferior alveolar canal. 





Fig 13.—Lateral femoral cutaneous nerve graft bridging the gap between the inferior-alveolar nerve 
and the mental nerve. 


Fig 14. —Preoperative appearance of a 29-year-old man (patient 30) with chondrosarcoma of the 
anterior mandible and floor of mouth. Left, Anterior view. Tumor extension through the buccal plate has 
caused asymmetric appearance of the mentum. Right, Lateral view. 
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Fig 15. —Exposure of chondrosarcoma involving 
anterior floor of mouth and mandible. 





Fig 16.— Defect of anterior mandible and floor of 
mouth following ablation. 





Fig 18. — Postoperative panorex revealing reconstructed anterior mandible with five implants placed 


primarily in the iliac bone. 


Fig 20.— Postoperative appearance of patient 30. Left, Anterior view 1 year after surgery. Right, 


Lateral view. 
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Fig 17.— Iliac bone contoured through multiple 
osteotomies for reconstruction of the angle-to- 
angle defect. 





Fig 19.—Bone scan on postoperative day 5 re- 
veals well-vascularized iliac bone contoured 
through multiple osteotomies. 


not want to disturb the integrity of the ab- 
dominal wall musculature; and (4) prior in- 
guinal surgery, such as aortebifemoral by- 
pass procedures. In one patient (patient 40), 
the deep circumflex iliac vein was found to be 
inadequate for anastomosis and the iliac flap 
was abandoned. The reconstruction was 
completed with a scapular osteocutaneous 
free flap. 

A coronoidectomy was performed at the 
time of secondary mandibular reconstruction 
in four patients. One of these patients (pa- 
tient 59) required bilateral coronoidectomies 
to obtain adequate mobility of the mandible. 
One patient who underwent primary man- 
dibular reconstruction required a coronoi- 
dectomy secondarily, due to an inadequate 
oral opening. 

An additional adjuvant procedure was the 
placement of an O-polypropy!ene (Prolene) 
suture to resuspend the larynx. This was 
performed in all cases of bone defects that 
included the entire symphysis, and, hence, 
disruption of all of the suprahyoid muscles. 
The suture was passed around the hyoid and 
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Fig 21.— Dental rehabilitazion with an implant- 
borne prosthesis 6 monthsfollowing surgery. 


then through either a hole in the fixation 
plate or a hole drilled through the mandible. 
Enosseous dental implarts were placed pri- 
marily at the time of reconstruction in 29 
patients. A total of 104 implants have been 
inserted. Patient interest and financial re- 
sources were the primary reasons why im- 
plants weve not placed in the remainder of 
the patients in the series. 

The recipient vessels used for anastomosis 
are shownan Table 8. For reasons that have 
been deseribed in detail in a prior publica- 
tion,’ we prefer touse the-ransverse cervical 
artery anc the external jagular vein. On oc- 
casions when there was <n additional donor 
vein that was available, it too was anasto- 
mosed to ensure the adequacy of the venous 
outflow. Vein grafts were used six times in 
patients who had undergone previous radical 
neck dissections. In most such cases, the an- 
astomoses were performed to contralateral 
vessels in the virgin neckby selection of the 
opposite iliac crest for harvest. This posi- 
tioned the eonor vessels closer to the midline 
of the neck.’ On two occasions, the cephalic 
vein was harvested from the upper arm and 
transposed»over the clavide for anastomosis 
to the donor veins. 

In the latter part of this series, nerve 
grafts were used to reconstruct the inferior- 
alveolar nerve to restore sensation to the 
lower lip. The mental nerve was isolated as it 
entered the skin, and the inferior-alveolar 
nerve was unroofed proximally in the canal 
(Figs 1 through 13). The stamps of both these 
nerves were checked by rozen section for 
oncologic clearance. The lateral femoral cu- 
taneous, sural, or the greater auricular 
nerves were used to bridgethe gaps. Micron- 
eural anastemoses were performed with 9-0 
nylon sutures. Twelve urilateral and four 
bilateral nerve grafts wereplaced. 


RESULTS 


There were 68 successful flap trans- 
^ fers in the 72 flaps included in this 





Fig 22.—Tongue mobility at 1 year following 
reconstruction. 


series and 68 of the 70 mandibular 
defects were reconstructed with vas- 
cularized bone. Positive bone scans 
were obtained within the first 5 days 
on all successful flaps. In 15 patients, 
the lower dentures have been fitted 
using enosseous implants and in 14 
others they are in various stages of 
restoration. Twelve of the patients in 
whom implants were placed primarily 
received postoperative radiotherapy. 
In these patients, a delay of 6 months, 
rather than 4 months, was instituted 
prior to loading of the implants. To 
date, one implant in the radiated group 
and two implants in the nonradiated 
group have been lost. However, all 
patients have been able to undergo 
rehabilitation with either an implant- 
borne or implant-assisted prosthesis. 
There have been no eases of implant- 
associated osteoradionecrosis or infec- 
tion. A longitudinal study is presently 
under way to assess the marginal bone 
loss of implants placed into vascular- 
ized bone grafts. Seven patients have 
been rehabilitated with partial or com- 
plete tissue-borne dentures. In pa- 
tients who underwent partial maxillec- 
tomy or soft-palate resection, the 
defects were fitted with a palatal pros- 
thesis, when needed, to prevent nasal 
regurgitation. Representative cases 
are shown in Figs 14 through 28. 

In the series of 12 unilateral and four 
bilateral inferior-alveolar nerve grafts, 
the preliminary results are extreme- 
ly encouraging. Seven patients have 
demonstrated return of sensation to 
the lower lip, with discrimination be- 
tween pinprick, light touch, hot, and 
cold. The earliest signs of return of 
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sensation were detected at 3 months 
after surgery. The strength of sensa- 
tion improved for several months fol- 
lowing the initial signs of recovery. 
Patients reported that return of lower 
lip sensation provided valuable feed- 
baek that helped to control drooling. 
Three patients in this greup with infe- 
rior-alveolar nerve grafts are greater 
than 6 months after surgery and have 
shown no signs of sensory recovery. 
The remaining 6 patients are all less 
than 3 months since surgery. The pa- 
tients in this series whc did not un- 
dergo inferior-alveolar nerve grafts 
showed no sign of returr of lower lip 
sensation. There were no cases of pain- 
ful neuroma or paresthesias in patients 
who underwent inferior-alveolar to 
mental nerve grafting. 

There were two postoperative 
deaths. One occurred on the fifth day 
after surgery due to a myocardial in- 
farction, and the other occurred on the 
14th day and resulted from a perforat- 
ed esophagus with a resuitant esopha- 
gopericardial fistula. In both patients, 
the flaps were viable at the time of the 
patients demise. The majer and minor 
complications are listed in Table 9. 
Major recipient site complications in- 
cluded four fistulas that healed with 
conservative therapy. There were four 
cervical wound infections that resulted 
in tissue necrosis requiring a regional 
flap for coverage in two cases. In the 
case of a wound infection, the thresh- 
old for using a regional fap was low 
due to a concern for protection of the 
free flap pedicle. There were three 
cases of intraoral bone exposure and 
two cases of fixation plate exposure in 
the oral cavity. Conservative therapy 
led to mucosal ingrowth that covered 
these defects in all cases. 

There were a total of four unplanned 
regional flaps. Two were noted above 
following skin necrosis from cervical 
wound infections. One was needed in 
patient 21 to reconstruct the anterior 
floor of mouth following flap failure. 
Another regional flap was required in 
patient 34 who had a massive defect in 
the cheek and who experienced partial 
necrosis of the skin paddle of the iliac 
crest-internal oblique osteomyocutan- 
eous flap. Bilateral karapanzie flaps 
were used to restore oral competence 
in patient 36 following resection of 
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Fig 23. — Preoperative appearance of patient 26 
with residual alveolar carcinoma following radio- 
therapy and chemotherapy. 





Fig 26.—Implant-assisted lower denture using 
two implants to support a bar-clasp attachment. 








Fig 24.—Area of mandibular erosion is shown 
prior to resection. The segmental defect extend- 
ed from the angle to the mid-body. 





Fig 27.—One year following surgery the patient 
had a functional lower denture and a good oral 
opening. 





Fig 28.—Postoperative appearance of patient 26 2 years following surgery. Left, Anterior view. Right, 


Lateral view. 


three quarters of the lower lip. Patient 
7 required an additional surgical proce- 
dure that included a wedge resection of 
the lower lip and placement of a per- 
manent circumzygomatic suture to cor- 
rect an everted, atonic lower lip. 
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There was one cervical hematoma 
that was evacuated without returning 
the patient to the operating room. 
Patient 25 underwent total glossec- 
tomy and experienced prolonged aspi- 
ration following surgery. A total laryn- 
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Fig 25.— Postoperative panorex demonstrates 
four implants in reconstructed anterior mandible. 
One implant (arrow) shows significant marginal 
bone loss at 12 months following reconstruction. 
Despite this loss, all implants were stable. 


gectomy was performed 12 weeks 
following reconstruction. There were 
two cases of immediate facial paralysis 
following reconstruction. These both 
occurred in patients undergoing sec- 
ondary mandibular reconstruction. In 
both patients, facial nerve exploration 
was performed at the time of recon- 
struction to create a soft-tissue pocket 
in which to place the ramus and con- 
dyle of the reconstructed mandible. 
Postoperative exploration within the 
first 48 hours after surgery demon- 
strated an intact facial nerve in one 
patient whose paralysis resolved spon- 
taneously and was attributed to trac- 
tion injury. In the second patient, the 
nerve could not be identified at the 
initial exploration due to the dense 
scar tissue that was present following 
prior surgery and radiotherapy. At 
reexploration, the nerve was found to 
be transected and micrescopic repair 
with a sural nerve graft was per- 
formed. 

There were two major donor site 
complications. A hernia developed in 
patient 37 and required reexploration 
and repair 5 months following recon- 
struction. There were no other cases of 
symptomatic abdominal wall weakness 
or bulging. One patient had a postoper- 
ative femoral nerve injury on the side 
of the flap harvested. Postoperative 
exploration revealed cempression of 
the nerve in the closure. Following 
decompression, the patient developed 
return of function 8 weeks following 
surgery. There were no cases of pro-+ 
longed ileus. Minor donor site compli- 
cations, which resolved with conserva- 
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Table 9.— Complications 


Complications No. 













Deaths 
Additiona! unplanned flaps 
Recipient site complications 
Fistula 
Neck imfection 
Bone exposure 
Hematoma 
Prolonaed aspiration 
Dysphagia 
Facial paralysis 
Temporary 
Permanent 
Intraoral plate exposure 
Oral incompetence 
Donor site complications 
Infection 
Hematema 
Seroma 
Prolonged ileus 
Hernia 
Bulging” weakness of abdominal wall 
Femorai nerve injury 
Microvascular complications 
Total flap failures 
Partial tiap failures 
Revision microvascular anastomoses 
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tive therapy, included two wound 
infections, three seromas, and one he- 
matoma. Almost all patients experi- 
enced temporary or permanent anes- 
thesia in the distribution of the lateral 
femoral cutaneous nerve that was 
transected in the mzjority of cases. 
There were no patients who com- 
plained about this sensory loss. All 
patients ambulated with an antalgic 
gait in the early postoperative period. 
Intensive postoperative physical ther- 
apy allowed the majority of patients to 
leave the hospital without the use of a 
cane. There were no cases of prolonged 
gait disturbance in this series. 

All patients were closely monitored 
postoperatively to detect any compro- 
mise in the circulation to the flap. In 
six cases, the patient was returned to 
the operating room for revision of the 
microvascular circulation. There were 
four total fap failures. Two occurred in 
one patient who required combined 
iliac crest and scapular free flaps 
to reconstruct a near-total mandibu- 
lar defect. The patient became hemo- 
dynamically unstable postoperatively, 
and it was believed that this contrib- 
uted to the loss of both ‘laps, as well as 
the unsuccessful salvage procedure. 
The other two failures occurred in one 


«patient who failed mandibular recon- 


struction on two separa:e occasions. In 
both situations, the prcblem appeared 


to be venous congestion that could not 
be relieved despite numerous revision 
attempts. There were two cases of 
partial skin flap loss. In patient 26, the 
wound was closed primarily following 
débridement. In the other (patient 34) 
the skin paddle was used to resurface a 
massive cheek defect that extended to 
the zygoma. Although the entire skin 
flap was well vascularized at the time 
of surgery, its circulation became com- 
promised as a result of edema and 
placing torsion on the musculocutan- 
eous perforators by turning the skin 
paddle relative to the bone. 

The learning curve in microvascular 
mandibular reconstruction is reflected 
by the fact that all but one of the 
revision microvascular procedures and 
all of the flap failures occurred in the 
first 30 cases of this series. In addition, 
the total time of the operative proce- 
dures was significantly shortened from 
an average of 14 to 16 hours early in 
our experience, to 8 to 10 hours in the 
latter part of the series. A simulta- 
neous two-team approach was used in 
all cases of iliac crest reconstructions. 

The length of hospitalization has also 
shortened through the latter portion of 
this series. The shortest period for a 
patient undergoing ablation and prima- 
ry reconstruction was 10 days. Factors 
that had the greatest impact on the 
duration of hospitalization were the 
patients age, medical condition, and 
prior radiation therapy. 


COMMENT 


... These patients have aggressive ma- 
lignant disease and a limited life expectancy. 
This raises the question of whether or not the 
patient should undergo a large complicated 
operative procedure with a very limited life 
expectancy. If a surgical resection is offered 
to this type of patient, we feel that the recon- 
struction should be reliable and require mini- 
mal hospitalization. Since progressive inva- 
sion and erosion of the face by malignant 
disease is a most unpleasant way of dying, 
our approach is to offer the resection and 
reconstruction to the patient if it is expected 
that the quality of the patient's remaining life 
will be significantly improved." 


The problem of the patient with far- 
advanced oral cancer who requires a 
major ablative procedure presents a 
philosophical dilemma. The ability to 
perform reconstruction in these pa- 
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tients in a single-stage procedure, and 
to restore a superior level of oral func- 
tion than was previously available, has 
made them candidates for operative 
intervention even though the chance 
for cure is limited. We share the phi- 
losophy of Duncan et al in offering 
surgery to this unfortumate group of 
patients following extensive preoper- 
ative counseling and the exhaustion of 
other therapeutic modalities. 

The capability of restoring a patient 
with oral cancer to a functional and 
aesthetically acceptable state following 
a surgical ablative procedure allows us 
to extend our surgical margins with 
less fear of the rehabilitative sequelae. 
One day, this may be shown to have a 
positive effect on recurrence rates at 
the primary site. However, there will 
still be patients who succumb to dis- 
ease at regional or distant sites, second 
primary sites, and who die of intercur- 
rent diseases, despite our best surgical 
efforts and multimodality therapy. De- 
spite this, our goal remains to restore 
all patients, within the limits of their 
overall medical condition, to the best 
possible functional state for whatever 
period of life they have lef®. 

Most head and neck surgeons agree 
on the need to primarily reconstruct 
anterior mandibular defects in patients 
to prevent the devastating aesthetic 
and functional sequelae. The merits of 
restoring lateral bony detects remain 
controversial. However, the results of 
our preliminary functional study eom- 
paring patients with reconstructed 
and nonreconstructed defects demon- 
strate a superior level of function in 
the patients with primarily recon- 
structed hemimandibular defects using 
the microvascular and dental implant 
techniques described.” 

It is readily apparent that the spec- 
trum of patients with identical seg- 
mental mandibulectomy defects varies 
greatly depending on the magnitude of 
the soft-tissue and neurolagic defects. 
These latter defects are all important 
in determining whether ‘he patient 
will be left as an oral cripple or have 
the potential to achieve a near-normal 
level of oral function. Although the 
extent to which the tongue is defunc- 
tionalized is unquestionably the major 
determinant, all of the other soft-tis- 
sue losses play an important role. One 
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could argue that the proposed classifi- 
cation scheme is too detailed. Howev- 
er, each of the defects has an impact on 
the nature of the reconstruction, the 
complexity of postoperative rehabilita- 
tion, and, ultimately, the aesthetic and 
functional outcome that determines 
the quality of the patient’s life. Over 
time, it may be possible to stage oral 
defects by grouping a variety of bone, 
soft-tissue, and neurologic defects into 
different categories. Although it is 
tempting to propose such stages at this 
time, a better approach is to accom- 
plish this retrospectively through func- 
tional studies that objectively assess 
oral function. It is imperative that 
success or failure in oromandibular 
function be assessed in a more critical 
fashion. The only way to realistically 
compare the efficacy of different recon- 
structive options is to group patients 
according to their surgical defects. We 
believe that this is best accomplished 
through a universally accepted classifi- 
cation scheme. 

The use of a nerve graft to recon- 
struct the inferior-alveolar nerve has 
been previously described. Scattered 
reports” have appeared in the litera- 
ture that warrant enthusiasm for ap- 
plication to the rehabilitation of the 
patient with oral cancer. Our results 
with this technique are very encourag- 
ing, but only preliminary, and patients 
must be submitted to critical functional 
evaluation of their condition to assess 
its merits. Sensory reeducation, as ap- 
plied to sensory reinnervation in the 
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extremities, may be valuable in im- 
proving the quality of lip sensation, as 
well as the sensation in sensate recon- 
structive flaps placed in the oral cavi- 
ty. 14-16 

The use of enosseous dental implants 
in oromandibular reconstruction has 
provided the opportunity to rehabili- 
tate the patient with oral cancer to an 
improved functional state than was 
previously available.*" One of the ma- 
jor criticisms of mandibular recon- 
struction in the past was that even 
when bone continuity could be reestab- 
lished, the patients were unable to 
wear a lower denture with adequate 
stability and retention for masticatory 
function. The question of successful 
osseointegration following primary im- 
plant placement and postoperative ra- 
diation remains unresolved. Well-con- 
trolled animal experiments are needed 
to adequately address this issue. How- 
ever, our experience with such pa- 
tients has been very encouraging. This 
may be due to several factors. The 
window period of 5 to 6 weeks prior to 
the start of radiation may allow a head 
start on the integration process prior 
to the onset of radiation bone injury. 
The bone that is transferred in a com- 
posite free flap may have a greater 
vascularity than the atrophic edentu- 
lous mandibles in which dental im- 
plants are usually placed. This may 
have an impact on the rate and degree 
of radiation injury and the speed of 
osteointegration. Finally, the  pro- 
longed period of 6 months prior to 
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implant loading in the radiated cases 
allows additional measure of security. 


CONCLUSION 


The results of this series clearly 
demonstrate that vascularzed compos- 
ite free flaps can be transferred to the 
oral eavity with a high degree of con- 
sistency and an acceptaole level of 
complications. Primary oromandibular 
reconstruction has been refined to the 
point that it can be offered to virtually 
all patients who are faced with the 
devastating prospect of ablative sur- 
gery for oral carcinoma. However, the 
successful transfer of a composite flap 
is only part of the story. We strongly 4 
believe that the optimum level of suc- 
cess in oromandibular reconstruction 
and rehabilitation is best achieved 
through a cooperative effort of dedi- 
cated individuals representing a num- 
ber of different disciplines that in- 
clude a head and neck oncologic sur- 
geon, reconstructive surgeon, oral sur- 
geon, prosthodontist, speech ther- 
apist, and physical therapist. The 
expertise which each of these special- 
ists contributes in this team approach 
is critical to achieving the best possible 
outcome for each individual patient. It 
is also the most effective way for us to 
continue to modify and improve the 
methods that are presertly available, 
so that we may come closer to achiev- 
ing our goal of returning these patients 
to their predisease state. 
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e Mancibular reconst-uction at the time 
of tumor resection remains a surgical di- 
lemma. Primary reconstruction allows for 
immediate reconstitution of mandibular 
form and function. Varmus methods have 
been attempted, but nane enjoys uniform 
success. With advances in the field of mi- 
crovascular surgery have come numerous 
options in replacing these defects. These 
procedures, however, require special surgi- 
cal teams and are asseciated with an in- 
crease in operative time as well as morbid- 
ity at the donor site. Ansalternative method 
involves the use of mandibular reconstruc- 
tion plates to bridge tne defect between 
segments. This review “ocuses on 19 pa- 
tients whose jaws wer» reconstructed in 
this fashion. Although not free of complica- 
tions, mandibular plate reconstruction of- 
fers the advantages of (1) lack of donor site 
morbidity, (2) expedieacy, (3) excellent 
mandibular contour, and (4) the ability to 
reconstruct the condyle when necessary. 
The technique, results, and complications 
associated with this procedure are dis- 
cussed. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:745-749) 
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he preferred methods for mandib- 

ular reconstruction continue to 
evolve as advances are made in micro- 
surgery and biomedical technology. 
Mandibular defects resulting from on- 
cologic surgery pose the greatest chal- 
lenge. These defects are generally as- 
sociated with significant soft-tissue 
deficits and oral contamination. Be- 
cause of the population at risk, oral 
tissues often show changes related to 
age, dysplasia, malnutrition, and prior 
radiotherapy (RT). 

The goals of mandibular reconstruc- 
tion include the reestablishment of 
mandibular continuity, maintenance of 
oral functions, and proper occlusion 
with the maxillary arch. Those with 
optimal functional results have little 
impairment of speech, mastication, 
and swallowing. If the bulk and con- 
tour of the jaw can be re-created 
as well, a good aesthetic result is 
achieved. 

Primary reconstruction at the time 
of ablative surgery has several advan- 
tages. It allows for restoration of man- 
dibular continuity and aids in the oral 
rehabilitation process. By precluding 
subsequent surgery, it obviates dissec- 
tion in tissues that have been distorted 
owing to contraction, fibrosis, and RT. 
Perhaps most importantly, immediate 
reconstruction provides the patient 
with less change in appearance and 
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self-esteem. This improves the likeli- 
hood of resuming normal interpersonal 
relationships and social activities. 

Numerous methods of reconstruc- 
tion have been attemptec, but no sin- 
gle technique enjoys uniform suecess. 
Although autologous bone grafts have 
proved reliable in other settings, their 
success rate diminishes greatly with 
exposure to the oral cavity and use in 
irradiated tissue beds. The trapezius 
osteomyocutaneous flap has been ef- 
fective but tends to be cumbersome 
and difficult to contour and has limited 
applieation for spanning defects that 
cross the midline. The popularity of 
free tissue transfer has greatly ex- 
panded, and results with microsurgical 
techniques are encouraging. 

Alloplastie materials provide anoth- 
er alternative in restoring mandibu- 
lar function and contour. As mandibu- 
lar plating techniques have become 
more familiar and the materials and 
methods involved have become more 
refined, use of mandibular reconstruc- 
tion plates (MRPs) has increased. Al- 
though not a replacement for vascu- 
larized bone, they do provide an expe- 
dient, dependable method for immedi- 
ate reconstruction. 

This article will detail our results 
using MRPs. It should be made clear 
that the vast majority of patients with 
composite resections did not undergo 
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Table 1.— Summary of 19 Patients 


Successful reconstructions 15 (79) 

















Patients receiving radiotherapy 16 (84) 
Before surgery 5 (26) 
Postoperatively 11 (58) 

Soft-tissue reconstruction 
Primary closure 10 (53) 
Pectoralis myocutaneous flap 8 (42) 






Tongue flap 1 (5) 
Tumor histologic findings 

Squamous cell carcinoma 15 (79) 

Verrucous carcinoma 2 (11) 
Mucoepidermoid carcinoma 1 (5) 
Ameloblastoma 1 (5) 








mandibular reconstruction. This series 
involves 19 patients whose jaws were 
reconstructed with various types of 
bridging plates over the past 5 years. 


PATIENTS AND METHODS 


This retrospective review includes only 
patients who underwent primary recon- 
struction using an MRP following resection 
for neoplastic disease. Although the review 
examined all mandibulectomies from 1985 to 
April 1990, MRPs were used only from 1986 
to 1990. The average length of follow-up was 
15 months, ranging from 4 to 53 months. 
Currently, 13 patients have no evidence of 
disease, four are dead of disease, one died of 
other causes, and one is alive with loco- 
regional recurrence. A summary of the pa- 
tients is given in Table 1. 

In this series of 19 patients, nine were 
women. The mean age was 58 years, ranging 
from 30 to 78 years. Fifteen tumors were 
squamous cell carcinomas, with two verru- 
cous carcinomas, one mucoepidermoid carci- 
noma, and one ameloblastoma. Primary sites 
included the floor of the mouth (four), alveo- 
lar ridge (four) retromolar trigone (four), 
tongue (two), mandible (two), tongue base 
(one), tonsil (one), and parotid (one). There 
were six patients with recurrent cancers; 
four had undergone previous surgery and 
RT, one had had surgery alone, and one had 
had RT alone. Eleven patients had postoper- 
ative RT, while three patients received no 
RT. 

Defects were predominantly anterior 
(mentum) in two patients, lateral as well as 
anterior in four, and lateral involving up to 
half of the mentum in 13 (Figs 1 and 2). 
Several attending surgeons utilized four dif- 
ferent plating systems. Stainless steel plates 
were used from the Richards and Synthes 
systems (Richards Manufacturing Co, Inc, 
Memphis, Tenn), and the A-O system. Tita- 
nium MRPs were of the Wurzberg type (dis- 
tributed by Walter Lornz Surgical Instru- 
ments, Inc, Jacksonville, Fla, and Leibinger 





Fig 1.—Left and right, Six-month postoperative views of patient with plate reconstruction of anterior 
defect (entire symphysis). 


& Fischer, Ervin, Tex). Eleven stainless 
steel and eight titanium plates were used. 
Three of the titanium plates included a pros- 
thetic condylar head. Coverage of the plates 
was accomplished by primary closure in 10 
patients, a pectoralis myocutaneous flap 
(PMF) in eight, and a tongue flap in one. 


RESULTS 


Of the 19 plates, 15 (79%) were 
considered a reconstructive success. 
Success was defined as retention of the 
plate without need of further surgical 
intervention. There were six major 
complications: one partial PMF loss, 
one fistula, and four plate exposures. 
There were three minor complications: 
two temporary malocclusions and one 
permanent malocclusion. All four pa- 
tients with plate exposure required 
further surgery. In three patients the 
plate was removed, while in one it was 
revised concomitant with placement of 
an iliae crest bone graft. In the patient 
with loss of the cutaneous portion of a 
PMF, the remaining soft tissue of the 
flap over the plate was reepithelialized 
(Fig 3). In all remaining patients, the 
plates remained stable with no loss of 
soft-tissue coverage up to the last fol- 
low-up visit or time of death. There 
were no fractured plates in this series. 

Plate exposure occurred at 2 weeks 
(two patients), 3 weeks, and 8 weeks. 
The last patient had complete intraoral 
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healing but had plate exposure occur 
after receiving 23 Gy during his post- 
operative RT. In one edentulous pa- 
tient, plate exposure was suspected to 
be secondary to chewing gum during 
the immediate postoperative period. 
In another, a technical error in screw 
placement was the major factor in ex- 
trusion. In only one patient did a fistu- 
la develop. 


There were three minor complica- 
tions. Two patients with dentition had 
temporary malocclusion, which re- 
turned to normal a few weeks follow- 
ing surgery. One edentulous patient 
with an anterolateral defect recon- 
structed with a titanium plate and 
condylar prosthesis has a permanent 
malocclusion, although there is mini- 
mal functional impairment. 

Of the five patients with major com- 
plications, two had prior RT and one 
suffered the complication during RT. 
Three of four patients with plate expo- 
sure had PMFs. Of the 10 patients 
with primary closure, only one plate 
(10%) was exposed. In the eight pa- 
tients with PMFs, three plates (3896) 
were lost. When the partial flap loss is 
included, this brings the major compli- 
cation rate in those reconstructed with 
flaps to 50% (4/8). 

The overall success rate for MRPs in 
this series was 79% (15/19). In those 
with prior RT, four (80%) of five plates 
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Fig 2.— Tc5 left and right, Preoperative and 4-month postoperative views of reconstruction of lateral 
defect usimg mandibular reconstruction plate. Bottom, Titanium plate bridging lateral defect following 


resection df retromolar trigone cancer. 


remainee stable, while the group given 
postoperative RT had a success rate of 
82% (9/1_). Only three patients did not 
receive ET, with two successes (67%), 
Funeti»nal results were somewhat 
diffieult o assess in this retrospective 
study. There appeared to be no signifi- 
cant proolems with trismus, although 
there was some degree of limitation in 
most patents. For the most part, pa- 
tients with residual dentition were 
able to manage a regular diet, while 
edentuloas patients were confined to a 
soft diet Two patients could tolerate 


only full liquids, and two others re- 
quired tube feedings. In our judgment, 
the functional status of the patient 
seemed to correlate more with perfor- 
mance status and the extent of soft- 
tissue resection than with the mandib- 
ular defect. Cosmetic results were 
generally judged to be good to excel- 
lent, although one patient has a poor 
result. 


PRESENT TECHNIQUE 


Based on this experience, our pres- 
ent technique with primary mandibu- 
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Fig 3.—Top, Postoperative (9 months) profile of 
patient with reconstruction of anterolateral de- 
fect using mandibular reconstruction plate. Bot- 
tom, Reepithelialization over plate in same pa- 
tient following cutaneous loss after pectoralis 
myocutaneous flap reconstruction. 


lar reconstruction will be outlined. At 
this time, our preferred plate is the 
titanium Wurzberg plate. Before re- 
section, the mandible is exposed, and 
proposed sites for osteotomies are 
marked. The MRP is ther contoured to 
the underlying bone, and enough man- 
dible is exposed to provide access to at 
least three holes for serew fixation 
beyond each osteotomy. Unless neces- 
sary from an oncologic standpoint, a 
vertical segment of ramus and the 
condyle are left to maintain joint func- 
tion. If it is necessary *o resect the 
condyle, a condylar prosthesis is uti- 
lized. Once the plate is appropriately 
contoured, three holes are drilled be- 
yond the osteotomy sites and then 
tapped. Once the resection is com- 
pleted, the plate is affixed with 3.5-mm 
screws. Surgical judgment influences 
the decision regarding primary closure 
vs use of a flap 

Unfortunately, there are occasions 
when MRP cannot be directly applied 
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to the bone because of associated 
soft-tissue invasion. In these circum- 
stances, Ivy loops or arch bars are 
applied to reestablish occlusion of the 
remaining teeth following resection. In 
the edentulous patient, it may be diffi- 
cult to make this judgment. In this 
situation, we have found the use of 
Gunning's splints to be useful in pro- 
viding proper occlusion as the plate is 
contoured and fixed into position. 

To minimize loosening of screws, 
several precautions need to be taken. 
Generous irrigation is recommended 
when drilling the holes to minimize 
thermal damage to bone, which may 
cause bone loss around the screws. 
Debris should be flushed out of the 
holes before inserting screws. The 
screw must be long enough to engage 
both cortices, and care must be taken 
not to “strip” the screw. 

The cosmetic results from MRP 
techniques are generally good to excel- 
lent. Since the plates are contoured 
"on top of” the mandible itself, the 
plate does lie a few millimeters superfi- 
cial to the mandibular plane on its 
spatial orientation. This is not appar- 
ent laterally because of the overlying 
soft tissues. However, in the region of 
the mentum, this may produce a prog- 
nathous appearance. To circumvent 
this, a “groove” is drilled over the 
symphyseal region such that the plate 
is flush with the adjacent bone. This 
allows for more exact contouring. Ob- 
viously, if oncologic principles would 
be compromised by this maneuver, the 
adjustment is estimated without vio- 
lating the bone. 


COMMENT 


Immediate mandibular reconstruc- 
tion has gained favor in recent years as 
better modalities of reconstruction 
have become available. The advan- 
tages of primary reconstruction in- 
clude restoration of oral competence, 
maintenance of mandibular continuity, 
more rapid oral rehabilitation, and im- 
proved cosmetic results. Although 
many defects can be left unrecon- 
structed with minimal functional im- 
pairment, many patients prefer imme- 
diate reconstruction. This may lead to 
improved self-esteem and a greater 
likelihood of maintaining previous so- 
cial interactions. 


Table 2.—Mandibular Plate Reconstruction Results * 


Source, y 
Chow and Hill,'^ 1986 6 
Papel et al,'? 1986 11 


Birt et al,'*5 1988 20 
Current study 19 


No. of Patients 


Plate % Success 
A-O 100 





A-O 75 
Multiple 79 


* Includes only patients with tumor resection and primary reconstruction. Some results se extrapolated. 
Success was judged as plate retention without further surgery. THORP indicates titanium hollow screw recon- 


struction plate. 


It has been well established that 
autologous bone grafts have dimin- 
ished suecess when used in contami- 
nated tissues.' Therefore, they are sel- 
dom used in primary reconstruction 
following tumor ablation. Likewise, 
freeze-dried homografts and irradiated 
and frozen autografts have encoun- 
tered only limited success.** Litera- 
ture concerning the results with free 
flaps is ever increasing. Good results 
have been reported using radius, scap- 
ula, and iliac crest." Although the 
success rate of these techniques is 
high, an experienced microvascular 
team is necessary, and there is signifi- 
cant time and expense added to the 
procedure. There is also associated do- 
nor site morbidity, which may be sig- 
nificant in some patients. 

The use of MRPs to bridge mandibu- 
lar defects is an outgrowth of the plat- 
ing systems used for repair of mandib- 
ular fractures. Recent reports have 
verified the safety and reliability of 
applying these techniques to primary 
mandibular reconstruction (Table 2), 
Papel et al” described 11 patients with 
anterior defects who underwent recon- 
struction using compression plates and 
PMFs, with a success rate of 7396. 
Gullane and Holmes" reported on 28 
patients who underwent primary re- 
construction with a three-dimensional 
bendable reconstruction plate. Their 
success rate was 96%, with most pa- 
tients requiring a myocutaneous flap. 
Klotch and Prein" reviewed the cases 
of 60 patients with primary reconstruc- 
tion using an A-O plate at the time of 
tumor resection and reported good re- 
sults. in 86.7%. Vuillemin et al” 
reviewed 62 cases using the titan- 
ium hollow-screw reconstruction plate 
system, which included 37 neoplasms; 
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successful reconstruction was accom- 
plished in all cases. 

The most common complications re- 
ported with the use of MRPs include 
wound dehiscence, fistula, plate expo- 
sure, flap loss, loosening ef the plate, 
and plate fracture. Malocclusion is sel- 
dom seen but may occur. Ir this series, 
plate exposure was the most common 
complication, with three necessitating 
removal and one revision. Partial flap 
loss, fistula formation, and loosening of 
the plate were encountered, but plate 
fracture did not occur. The success 
rate did not appear to be affected by 
prior RT, although this has been 
noted. 

In the patient with partial flap loss, 
there was an identifiable cause for 
cutaneous necrosis. The soft tissue 
over the plate allowed for reepitheliali- 
zation, and the plate remained secure. 
Interestingly, Papel et al" reported 
two cases of cutaneous loss in their 
series of 11 patients, all cf whom had 
flaps used with A-O plates. Both plates 
were exposed and had to be removed. 
In our series, there was a high inci- 
dence of major complicatiens (5096) as- 
sociated with use of a flap. This may be 
related to the magnitude of soft-tissue 
resection, increased likeEhood of ad- 
vanced disease, or increase in opera- 
tive time and hence contamination in 
these cases. Other authors have noted 
no particular problems with using flap 
coverage, and some specifically advise 
jov 

Some question remains as to wheth- 
er plate reconstruetion should be 
considered a temporary or permanent 
solution to the reconstruetion of seg- 
mental mandibular defects. Generally, 
bridging plates are thought to have 
only a "limited" life span related to 
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eventual loosening of screws and po- 
tential plate fractures. Klotch and 
. Prein* recommended secondary recon- 
| struetion at 18 morths using bone 
grafts. Naturally, this method is com- 
promised by preoperative or postoper- 
ative RT. With the use of titanium, 
there is an increased likelihood of os- 
seointegration of the screw prosthesis. 
The titanium hollow-serew reconstruc- 
tion plate system further enhances os- 
seointegration by allowing bone to 
grow into the shaft of the screw itself. 
Thus, it is unclear as to whether sec- 
ondary reconstruction is necessary. 
Our pesture has been to allow a 
p^ disease-free interval of 18 to 24 months 
to pass before contemplating further 
reconstructive efforts. In this group of 
moderate- to high-risk patients, this 
seems to 5e a reasonable waiting peri- 
od. Many patients are satisfied with 
their primary reconstruction and de- 


l. Lawson W, Baek SE, Loscalzo LJ, Biller HF, 
Krespi YP. Experience with immediate and de- 
layed mandibular reconstruction. Laryngoscope. 
1982;92:5-10. 

2. DeFries HO. Reconstruction of the mandible: 
use of combined homologous mandible and autolo- 
gous bone. Otolaryngol Head Neck Surg. 1981; 
89:694-697. 

^ 83. Hamaker RC. Irradiated autogenous mandib- 
ular grafts in primary reconstructions. Laryngo- 
scope. 1981;91:1031-1052. 

4, LeipzigB, Cummings CW. The current status 
of mandibular reconstruction using autogenous fro- 
zen mandibular grafts. Head Neck Surg. 1984; 
6:992-996. 

5. Soutar DS, Widdowson WP. Immediate re- 
construction of the mandible asing a vascularized 
segment of radius. Head Neck Surg. 1986;8: 
232-246. 


sire no further surgical intervention. 
The concept of dental rehabilitation is 
another controversy. How realistic is 
it to attain a denture-bearing surface? 
Are dental implants potentially advis- 
able? Certainly in patients who have 
not received RT, all options are open. 
However, most patients requiring seg- 
mental mandibulectomy receive (or 
have received) RT. And, of course, 
striving for prosthetic dentition is a 
worthwhile goal. In our experience, 
however, this is seldom attained in 
edentulous patients who have received 
RT, even if there has been no mandib- 
ular resection. In this series, only one 
edentulous patient was wearing a den- 
ture following plate reconstruction, 
while those patients with partial denti- 
tion were functioning relatively well. 
Urken et al' have demonstrated that 
osseointegration with dental implants 
can be achieved in microvascular man- 
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dibular reconstruction, but long-term 
results are not yet available. 

The major advantages of immediate 
plate reconstruction of mandibular de- 
fects include (1) lack of donor site 
morbidity; (2) expediency and cost- 
effectiveness; (3) ability to contour the 
plate to the mandible before resec- 
tions; and (4) ability to reconstruct the 
condyle when necessary. 

We have reviewed the results of 
immediate reconstitution of the mandi- 
ble using MRPs. The overall success 
rate was 79%. This technique does not 
replace the use of microvascular tech- 
niques but rather serves as an alterna- 
tive. Likewise, the decision of whether 
to reconstruct the mandible must be 
based on the experience and judgment 
of the surgeon. When plate reconstruc- 
tion is a reasonable option, it serves as 
a reliable and expedient method associ- 
ated with minimal morbidity. 
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Immediate Mandibular Replacement Using 


Reconstruction Plates 


William W. Shockley, MD; Mark C. Weissler, MD; Harold C. Pillsbury, MD 


Discussion by Arlen D. Meyers, MD, MBA 


Reconstruction of the mandible con- 
tinues to be one of the greatest chal- 
lenges of head and neck reconstructive 
surgery. The ultimate goal is to restore 
the functional and cosmetic integrity 
of the mandible in one stage without 
compromising oncologic principles. 
The myriad list of reconstructive pos- 
sibilities includes plating, vascular- 
ized bone grafts, and the use of allo- 
plastic materials. 


See also pp 745-749. 


Shockley et al! present the experi- 
ence of the University of North Caro- 
lina, Chapel Hill, with 19 patients us- 
ing metallic reconstructive plates with 
soft-tissue coverage. Their overall suc- 
cess rate of 79% is consistent with the 
results reported elsewhere and adds 
support to using this option when the 
circumstances warrant. The 50% com- 
plication rate using the plate in com- 
bination with pectoralis major myocu- 
taneous flaps is distressing, but too few 
patients are included in the study to 
pinpoint the cause of the problem. 

Several issues are still controversial 
in the use of reconstructive plates. Ti- 
tanium plates are more malleable, 
have a lower profile, and are tolerated 


better than are stainless steel plates 
and seem to be gaining general accep- 
tance. However, some concern about 
using postoperative radiation therapy 
in patients with titanium plates has 
been expressed, since it has been dis- 
covered that the plate will create hot 
spots superficial to the plate that may 
contribute to the breakdown of overly- 
ing tissue and eventual exposure of the 
prosthesis. Second, extreme care must 
be used when reconstructing the 
condylar head, since temporomandib- 
ular joint pain, recurring dislocation, 
or penetration of the condylar head 
through the glenoid into the middle 
fossa can occur if there is inadequate 
soft-tissue interface between the 
condylar head and the bone of the fos- 
sa. Third, overprojection of the man- 
dibular profile can be avoided by 
grooving the mandible, as discussed. 
Some surgeons reduce the circumfer- 
ence of the plate before its application, 
but care must be used lest problems 
with malocclusion result in patients 
with teeth. Fourth, because of the high 
incidence of failure of primary bone 
grafts, most surgeons would agree 
with delaying bone reconstruction un- 
til the overlying soft tissue satisfacto- 
rily heals and the patient is free of re- 
current disease. The suggested 2-year 
interval seems reasonable. 

Although plate reconstruction has 
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several distinct advantages, the main 
drawback is the difficulty of restoring 
adequate function. Even in the best of 
cases, multiple subsequent procedures 
are necessary to reconstitute the bony 
defect and fit the patient with a func- 
tioning denture or osseointegrated im- 
plants. Plate exposure is the most fre- 
quent complication. If the plate is ap- 
plied properly, it frequently does not 
need to be removed and, if necessary, 
the patient can complete a course of 
postoperative radiation therapy. Pain, 
immobility, or infection, however, may 
necessitate the removal of the plate. 
Exciting innovations with prosthe- 
ses, bone formation using bone mor- 
phogenic protein, and microvascular 
bone transfers have revolutionized our 
approach to these difficult cases. Until 
these technologies become readily 
available and reproducible on a con- 
sistent basis, however, the metal re- 
construction plate will remain a useful 
method of mandibular reconstruction. 


ARLEN D. MEYERS, MD, MBA 
Colorado School of Medicine 
Denver, Colo 
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‘Medial Maxillectomy’ for Lateral 
Nasal Wall Neoplasms 


J. David Osguthorpe, MD, Robert A. Weisman, MD 


è Lateral rhinotomy amd "medial maxil- 
lectomy," an en bloc resection of the medial 
maxillary sinus, ethmoid sinus with the lam- 
ina papyracea, medial orbital floor, and lac- 
rimal fossa-duct, have been advocated for 
lateral nasal wall neoplesms. Experience 
with 35 (of 41) patients followed up at least 
30 months (median, 57 menths) postopera- 
tively is reported. There was a 9% recur- 
rence for benign tumors and 15% for malig- 
nant neoplasms, the latter only in the 
patients with nonmelanoma malignant neo- 
plasms not receivine postoperative radio- 
therapy. The most frequent complications 
were cavity crusting. epicanthal scarring, 
and epiphora. 

(Arch Otolaryngol Mead Neck Surg. 1991; 


~ 117:751-756) 


* 


Sy are neoplasms occur at a rate 
of about one per 190 000 per year 
in the United States. They are rare in 
children and increase :n incidence to 
five to seven per 100 090 per year by 
80 years of age.’ Though the origin of 
most tumors is unknewn, some re- 
searchers have postulated that chronic 
sinusitis and/or inhalan- allergies may 
be predisposing factors. and there is a 
well-documented association with long- 
term exposure to heavy metal fumes 
such as nickel or chromium smelting, 
isopropyl eils, and certain organic fi- 
bers, such as occur in the furniture, 
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shoe, and textile industries." Tumors 
that originate on the lateral nasal wall 
commonly present with nasal obstruc- 
tion and, in descending order of fre- 
quency, rhinorrhea, epistaxis, and hy- 
posmia. Lateral nasal wall tumors are 
approximately evenly divided between 
benign and malignant neoplasms, with 
inverting papillomas predominating in 
the former and a heterogeneous group 
of squamous cell carcinomas, esthe- 
sioneuroblastomas, minor salivary 
gland carcinomas, sarcomas, and fibro- 
osseous tumors in the latter. 

Only the benign irverting papillo- 
mas oceur with sufficient frequency for 
statistical analyses of treatment re- 
sults in most series, and the malignant 
neoplasms tend to be grouped together 
despite disparate biologie behaviors.* 
For the "classic" inverting papilloma 
originating from the lateral nasal wall, 
a multitude of procedures have been 
advocated, with widely varying re- 
sults. During the past two decades, 
treatment has evolved toward an ag- 
gressive, en bloc remcval, as transna- 
sal cavity, transantral, and external 
ethmoidectomy approaches have re- 
currence rates from 28% to 78% (medi- 
an, 62% in 14 series) while recent 
lateral rhinotomy series reported 0% 
to 50% (median, 13% in 11 series).*” 
There is a 1% to 3% incidence of multi- 
centric inverting papillomas, and a 2% 
to 56% incidence of coexisting squa- 
mous cell carcinoma (average, 7% to 
15%). Most recurrences follow incom- 
plete extirpations, and, in the few se- 
ries with long-term follow-ups, a pre- 
ponderance are evident on physical 
examination by 2 years postoperative- 
ly, though 6% take 10 years or longer. 


The lateral rhinotomy aecess to lat- 
eral nasal wall-ethmoid neeplasms was 
described by Michaux in 1848 and pop- 
ularized as the Weber-Fergussen- 
Longmire incision in the 1950s. Extir- 
pative aspects of the operation differ 
widely depending on tumor location 
and surgeon preference. The principal 
variation in the incision is whether the 
upper lip is split; in the bony cuts, the 
principal variations are whether the 
piriform aperture strut, nasolacrimal 
duct, nasal process of the maxilla, 
and/or lamina papyracea are resected 
en bloc with the tumor. Midfacial de- 
gloving, first described by Portmann 
and Retrouvey in 1927, has been in- 
creasingly utilized during the past 
decade as an alternative to lateral 
rhinotomy because of the cosmetic ad- 
vantage of eschewing externally visi- 
ble incisions. Though one might expect 
en bloc excision of lateral nasal wall 
tumors to achieve equal cure rates by 
lateral rhinotomy or degloving ap- 
proaches, major series detailing the 
degloving approach have not docu- 
mented cure rates."^ Some have ob- 
served that recurrence of inverting 
papilloma is more likely when the naso- 
frontal duct, supraorbital ethmoids, 
and/or lacrimal fossa are involved, and 
8.8% to 14% of inverting papillomas 
extend into the frontal sinuses, while 
another 9% erode the lamma papyra- 
cea.“ The better visualization 
afforded by lateral rhinotemy of the 
anterosuperior nasal cavity and cribri- 
form plate, adjacent frontal and supra- 
orbital ethmoid sinuses, as well as the 
medial orbit may offer an oncologic 
advantage over the degioving ap- 
proach for neoplasms in these areas. 
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REPORT OF CASES 
Patient Population 


Between 1979 and 1987, 41 patients under- 
went lateral rhinotomy for extirpation of na- 
sal wall neoplasms. Thirty-five were fol- 
lowed up for a minimum of 30 months 
(median, 57 months), while three were un- 
available for follow-up and three died of unre- 
lated causes without evidence of tumor per- 
sistence. Of the 35 patients, 18 were male and 
17 were female (as compared with the 2:1 
ratio in most series), with ages at surgery 
ranging from 7 to 76 years (median, 56 
years) The histologic diagnoses were as 
follows: 


Diagnosis No. 
Benign 
Inverting papilloma 19 
Fibro-osseous tumor 2 
Hamartoma 1 
Total 22 
Malignant 

Squamous carcinoma 

in papilloma 4 
Hemangiopericytoma 2 
Fibrosarcoma 2 
Esthesioneuroblastoma 1 
Squamous carcinoma 1 
Adenoid cystic carcinoma 1 
Adenocarcinoma 1 
Melanoma 1 
Total 13 


Patients with benign neoplasms were older, 
as a group, than those with malignant neo- 
plasms. Four (17%) of the 23 inverting papil- 
lomas contained invasive squamous carcino- 
ma. No factors predisposing to nasal 
neoplasia were detected, except in one pa- 
tient who worked in a cotton-weaving mill. 
The 18% incidence (7/41) of inhalant allergies 
was within the 10% to 20% range found in the 
general population. At the time of the initial 
presentation, no distant metastases were de- 
tected, and only one patient had a local me- 
tastasis, an occult ipsilateral parotid node 
detected by computed tomography. Four pa- 
tients were referred with recurrences fol- 
lowing Caldwell-Luc and transnasal ethmoi- 
dectomy resections 1 to 3 years previously, 
and one patient was referred after a lateral 
rhinotomy. 


Operative Technique 


All patients had en bloc resection of the 
lateral nasal wall, essentially the “medial 
maxillectomy” described by Sessions et 
al," which included the medial maxillary 
sinus wall, ethmoidectomy with an osteo- 
tomy just below the ethmoid roof along the 
anterior and posterior ethmoidal arteries (di- 
vided after bipolar cauterization), the lamina 
papyracea, the lacrimal bone, the orbital 
floor medial to the infraorbital nerve, the 
nasolacrimal duct, and the turbinates (Figs 1 
and 2). The anterior face of the ipsilateral 


sphenoid sinus was removed piecemeal for 
inspection, and any disease curetted. Access 
was obtained through a lateral rhinotomy 
incision from just medial to the supraorbital 
nerve to the ipsilateral nostril, with lip-split- 
ting continuation necessary in only five of 35 
cases for lateral or inferior disease (Fig 3). 
For better exposure or tumor erosion, re- 
moval of the piriform aperture strut was 
needed in nine cases, and the nasal process of 
the maxilla (medial orbital rim) in four (Fig 
4). Intracranial spread of disease required 
inclusion of the ethmoid roof, cribriform 
plate, and superior septum en bloe with the 
lateral nasal wall in four cases (Fig 5), accom- 
plished through a coronal incision and bifron- 
tal craniotomy, except for one case, where 
tumor limited to the posterior table of the 
frontal sinus was accessed through an osteo- 
plastic frontal flap. After the first few cases, 
the lacrimal sac was always marsupialized 
and stented with 1-mm Silastic tubing (Figs 6 
and 7; Guibor canaliculus intubation set, Con- 
cept Inc, Largo, Fla) for 4 to 12 weeks, the 
longer periods when postoperative radio- 
therapy was elected. Frozen section study of 
all mucosal margins, and of the periorbita or 
dura when appropriate, was routinely per- 
formed, and in only one case did permanent 


histologic study demonstrate margin in- 
volvement with tumor. All but two patients 
with carcinoma in an inverting papilloma, 
primary squamous cell caremoma, sarcoma, 
hemangiopericytoma, or esthesioneuroblas- 
toma received 52 to 60 Gy of external-beam 
radiation postoperatively tothe area operat- 
ed on and the ipsilateral parotid and upper 
cervical lymph nodes. 


TREATMENT RESULTS 


The median hospital stay was 6 
days, the median blood loss, 520 mL. 
There were no perioperative deaths, 
but two early minor complieations 
(5.7%; wound infection, epistaxis). 
Late complications included nasal 


crusting (in all 35 patients), epicanthal *q 


scar (four [11%]), permanent epiphora 
(two [5.7%]), telecanthus (one [2.8%]), 
and = diplopia-enophthalmos (one 
[2.8%]). Infraorbital hypesthesia was 
present postoperatively in all patients 
and lingered up to 1 year. Of the 22 
patients with benign neeplasms, there 
were two recurrences (9.1%), one in 
the lacrimal sac and the other on the 


Fig 1.—Schematic coronal view of skull at midorbits, showing standard osteciomies of “medial 
maxillectomy” (dashed line) and potential extensions (dotted line) into ipsilateral orbit, anterior cranial 


fossa, and/or contralateral nasal cavity. 
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Fig 2.— Schematic depiction of lateral nasal wall, showing standard osteo- 
tomies of “medial maxillectcmy” and potential extensions to include frontal 
sinus, cribriferm plate, and/or planum sphenoidale with anterior face of 
sphenoid sinus. 


Fig 3.—Note gentle W in medial canthal portion of standard lateral rhi- 
notomy incision (solid line), and potential extensions (dotted lines) through 
upper lip for retraction of cheek, around eyelids for an exenteration, and/or 
across nasion for a Lynch access to contralateral orbitoethmofrontal re- 
gion. A coronal incision and bifrontal craniotomy expose cribriform plate 
and olfactory bulbs. 


Fig 4.—Lacrimal sac (A) is divided from its duct 
and retracted laterally from bony lacrimal fossa 
to access media! orbit and ethmoidal arteries. 
Medial orbital rim (B), a combination of nasal 
~* bone and nasal processes of maxilla and frontal 
bone, is removed if abutted by tumor, and simi- 
larly for piriform aperture portion of maxilla (C). 
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Fig 5.— Computed coronal tomogram through midorbits, demonstrating a 
nasal cavity tumor with bilateral ethmoid, septal, and cribriform plate 
erosion. The first operative step was a craniotomy, which disclosed that 
tumor involved dura (arrow) but not crossed subarachnoid space. 


Fig 6.—Intraoperative view after "medial maxillectomy," in which piriform 
aperture rim was resected. Note loop (short arrow) of Silastic tube stent in 
medial canthus, passing through common canaliculus (long arrow) into 
surgical cavity, and tagged with metal clip (white arrow) for easy identifica- 
tion at time of removal in 4 to 12 weeks. 
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Fig 7.—In same patient as Fig 6, anterior leaf of medial centhal tendon (just 
anterior to the lacrimal sac) is fixed with a permanent seture to a drill hole 
through medial orbital rim (arrow). 


Fig 8.— Computed tomogram of fibro-osseous tumor (T). which originated 
from anterior ethmoids and involved medial orbit ard maxilla. It was 
resected by "medial maxillectomy," with lateral margin being Tenon's 
capsule and medial rectus muscle, structures not eas: y visualized by a 
degloving approach. 
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contralateral superior turbinate (origi- 
nal tumor had eroded the septum). 
After wide local ree-cision, they were 
free of tumor at 75 and 9 months, 
respectively. There were no recur- 
rences im the five patients following 
piecemeal resections elsewhere. In 
two (17%) of the 12 patients with non- 
melanoma malignant neoplasms, local 
recurrences developed and were treat- 
ed with radiation (ne evidence of dis- 
ease at 29 and 56 months). Two others 
died of distant metastases (melanoma 
at 49 months, esthesioneuroblastoma 
at 11 months) withort evidence of na- 
sal tumor persistence. 


COMMENT 


Computed coronal tomography is 
the method of choice for delineating 
lateral nasal wall tumors and detecting 
cribriform plate or lamina papyracea 
erosion. In this study, intravenous 
contrast enhancemen: usually allowed 
differentiation of edematous mucosa 
and/or mueus in a sinas obstructed by 
tumor from tumor e-tension into the 
sinus. Obstruction, aad hence opacifi- 
cation, of the maxillary, frontal, and/or 
sphenoid sinuses was common, though 
less than half of tumors occupied these 
sinuses. For those alergic to iodine 
contrast agents, gadclinium-enhanced 
magnetic resonance imaging was used, 
though differentiation of tumor from 
benign sinus disease veas more difficult 
and bony detail of the cribriform and 
lamina papyracea arezs suboptimal. In 
some cases, it is impessible to deter- 
mine preeperatively whether the per- 
iorbita and/or dura have been en- 
croached or are penerated, and the 
questionable area shaald be explored 
early in the operatica to determine 
whether erbital exenteration or crani- 
otomy is necessary. When dural ero- 
sion is evident preoperatively, the in- 
tracranial portion of an intracranial- 
extracranial ablation s accomplished 
first to verify that -umor has not 
invaded the brain end to protect 
the brain during tle extracranial 
extirpation. 

Lateral rhinotomy is a versatile inci- 
sion that can be extended across the 
nasion for contralateral nasal cavity 


. «and ethmaid access, under or over the 


ipsilateral eyelid to the zygoma should 
an orbital exenteratim or maxillec- 
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tomy be necessary, above or below the 
eyebrows for a "gullwing" access to the 
frontal sinus through an osteoplastic 
flap,“ and inferiorly with a “lip- 
split” and cheek retraction for access 
to the pterygomaxillary region. A cor- 
onal scalp incision and bifrontal crani- 
otomy can expose the anterior cranial 
fossa for cribriform plate and olfactory 
bulb excision, and a pericranial flap 
prevents cerebrospinal fluid leak.” 

Intraoperative blood loss may be 
diminished by bipolar coagulation of 
the anterior and posterior ethmoid ar- 
teries early in the procedure, and tran- 
santral ligation of the internal maxil- 
lary artery is unnecessary when the 
posterior osteotomy is performed last 
and the specimen rapidly removed so 
the sphenopalatine vessels can be cau- 
terized. ^*^ One to two weeks postop- 
eratively, all patients started daily sa- 
line lavages of the nasal cavities 
(Water-Pik, Teledyne, Ft Collins, Co); 
contrary to some reports that the sur- 
gical cavity becomes self-cleaning, 
such was necessary for the remainder 
of their lives to minimize crusting. 
Skin grafting was unnecessary except 
to contain herniating periorbital fat if a 
large section of the periorbita was 
resected (Fig 8). Scarring of a lateral 
rhinotomy incision was not a problem 
in the later half of the series subse- 
quent to switching the medial canthal 
portion of the incision from a curvilin- 
ear to a gentle W configuration to 
minimize the web formation observed 
in four patients, which required ste- 
roid injections and/ or Z-plasties." Scar 
visibility is much less if the lip-split is 
eschewed but, if necessary, is per- 
formed with a “stairstep” at the ver- 
milion border to avoid the lip notch 
observed in a patient referred after 
lateral rhinotomy elsewhere. Postop- 
erative nasal deformity was minimal if 
the ipsilateral nasal bone was rotated 
back into position and a l-em dorsal 
and caudal septal strut preserved 
when septectomy was required." 

A patient operated on at the age of 7 
years has been followed up for 8 years, 
and no nasal deformity has been noted. 
Slight retraction of the ipsilateral alar 
rim was present in patients in whom 
the piriform aperture strut was re- 
moved, a bilateral finding in midfacial 
degloving procedures. Vestibular ste- 


nosis was not encountered, as only 180° 
of the piriform aperture skin was in- 
cised, unlike the 3% tc 4% stenosis 
accompanying midfacial degloving de- 
spite bipedicle vestibular skin flaps.” 
Postoperative epiphora is a problem 
with many midfacial extirpations, as it 
was also early in our series, but oc- 
curred in only one of the last 20 pa- 
tients subsequent to filleting the medi- 
al lacrimal sac wall and placing silicone 
tube stents. ^" 

Radiotherapy either preoperatively 
or postoperatively predisposed to lac- 
rimal drainage insufficiency. Though it 
has been stated that medial canthal 
symmetry may be obtained by reap- 
proximating the periosteum at the me- 
dial canthal incision line, most 
patients have a 1- to 2-mm lateral drift 
of the eanthus with scar contracture 
(4 mm in one case), and we now fix the 
canthal tendon with nonabsorbable su- 
ture to a drill hole in the medial orbital 
rim, septum, or contralateral piriform 
aperture strut (whichever is clos- 
est), ^^ 

Diplopia was an infrequent conse- 
quence of medial maxiliectomies in 
some series, apparently from failure of 
the trochlea to reattach to its bony 
fossa." This problem was not encoun- 
tered, and may be attributable to care- 
ful subperiosteal elevation of the troch- 
lea from its fossa. One patient had both 
diplopia and enophthalmos following 
resection of most of the orbital roof 
and floor for tumor recurring after a 
medial maxillectomy variation else- 
where, which mandated a cranial bone 
graft reconstruction. 

Though a preponderanee of lateral 
nasal wall malignant neoplasms is evi- 
dent on physical examination within 
the 30 months’ follow-up of this se- 
ries," no conelusions regarding 
cure rates can be made given the het- 
erogeneity of neoplasms encountered. 
However, our experience agrees with 
that of Robin and Powell, whose re- 
view of 528 sinus carcinomas concluded 
that there were no significant differ- 
ences in the cure razes between radical 
and subradical en bloc remevals as long 
as the histologic margins were clear 
and radiotherapy was also utilized. Lo- 
cal recurrence of malignamt neoplasia 
in our series occurred in tae only two 
patients without melanoma not receiv- 
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ing postoperative radiotherapy. We 
suggest that our local recurrence rate 
would have been higher if radiothera- 
py had not been routinely employed on 
the malignant neoplasms, and that 
“clear” histologic margins in this cross- 
roads of the anterior cranial fossa, 
orbits, and sinuses are less of an indi- 
eator of tumor-free survival than the 
wider margins prevailing elsewhere in 
the upper aerodigestive tract. 

To our knowledge, there is only one 
(smaller) series" with a longer mini- 
mum follow-up of inverting papillomas 
resected en bloc than the current 
study, but some inverting papillomas 
recur 10 or more years postoperatively 
and would have been missed in this 
series. Our data support the efficacy of 
en bloc removal of the lateral nasal 
wall, ethmoids, and lacrimal fossa-duct 
in diminishing earlier recurrences as 
compared with piecemeal removals 
through transnasal, transantral, and 
external ethmoidectomy approaches. 
We have not encountered and cannot 
comment on the proposal by Lawson et 
al’ that small benign tumors limited to 
the lateral nasal wall and without sinus 
encroachment (2% to 16% of inverting 
papillomas) or prior surgical interven- 
tion may be effectively removed 
through a transnasal approach or 
through the septal translocation access 
advocated by Sofferman.” Whether via 
midfacial or lateral rhinotomy access, 
some do not resect the lamina papyra- 
cea if it is not grossly involved with 
tumor, but long-term follow-ups have 
been seant.*** Complications from 
lamina papyracea sacrifice (enophthal- 
mos, diplopia) were not encountered, 
but we would consider its preservation 
in very small tumors. 

Lateral rhinotomy with medial max- 
illectomy is appropriate for both be- 
nign and malignant lateral nasal wall 
neoplasms, and tumor extension into 
the ipsilateral orbit, anterior cranial 
fossa, and contralateral nasal cavity 
may be readily handled through exten- 
sions of the skin incisions and bony 
cuts. Postoperative radiotherapy for 
radiosensitive malignant neoplasms 
seems prudent, as clear histologic mar- 


gins were less of an indicator of cure 
than foreseen.’ The lateral rhinotomy- 
medial maxillectomy was successfully 
applied to five angiofibromas in juve- 
nile patients with orbital encroach- 
ment and ethmoidal arterial supply not 
amenable to preoperative emboliza- 
tion. For most large angiofibromas, 
the sublabial “extended transantral ap- 
proach” advocated by Krause and Bak- 
er,” which is essentially a unilateral 
midfacial degloving, is preferred. For 
cosmetic reasons, the midfacial deglov- 
ing approach is preferred for lateral 
nasal neoplasms that do not encroach 
on the lamina papyracea or lacrimal 
fossa, invade the frontal or supraorbit- 
al ethmoid cells, and lack a substantial 
ethmoidal artery supply. A degloving 
access for about one third of lateral 
nasal wall neoplasms is now custom- 
ary, but a sufficient number of cases 
have not been accumulated to com- 
ment on disease-free survival. 
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Suprahyoid Pharyngotomy for Oropharynx 


Cancer Including the Tongue base 


Steven M. Zeitels, MD- Charles W. Vaughan, MD; Sonja Ruh 


e Suprahyoid pharyngotomy has been 
utilized as the standard approach to tongue 
base cancer not invelving the larynx or 
mandible for the last € years at the Depart- 
ment of Veterans Affairs Medical Center, 
Boston, Mass. Review of 15 patients re- 
vealed that all had advanced disease (stage 
I| and stage IV); 14 cases involved the 
tongue base, and one was on the posterior 
pharyngeal wall. By following the hyoepi- 
glottic ligament, precise entry into the val- 
lecula was routine. No injuries of vital neur- 
ovascular structures or compromised tu- 
mor margins were present; one 
tracheotomy was performed. Primary clo- 
sure without the use of flaps was accom- 


woe Abl pharyngotomy, despite 
standard teachirg, is an excellent 
approaeh for eancer »f the base of the 
tongue not involving the mandible or 
vallecula. It provides for wide expo- 
sure of the surgical field, while allow- 
ing for easy identification of vital neu- 
rovascular structures. This is critical 
when preservation of the contralateral 
lingual artery is necessary to avoid 
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plished in 14 of 15 patients. No locoregional 
recurrences were found, with a median fol- 
low-up of 25 months. However, two patients 
died of another unrelated cancer, and two 
patients died of a myocardial infarction un- 
related to their surgery. Suprahyoid pharyn- 
gotomy is a familiar approach often utilized 
during laryngectomy. In our experience, it 
provides excellent exposure of the orophar- 
ynx, can be combined with a transoral ap- 
proach to avoid mandibulotomy without 
precluding this option, allows for simple 
reconstruction, and has a low complication 
rate. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:757-760) 


total glossectomy. Uninvolved tissues 
such as the lip, mandible, and floor of 
the mouth need not be violated. The 
wound usually is closed primarily, and 
tracheotomy usually can be avoided. 
These factors allow for faster healing 
and rehabilitation, thereby avoiding 
delays in radiation therapy and pro- 
longed hospitalization. 


HISTORICAL PERSPECTIVE 


Blassingame' reported his experi- 
ence with suprahyoid pharyngotomy 
for tumors of the base of the tongue at 
the meeting of the American Laryngo- 
logical Association in 1951. In his se- 
ries of five patients, Blassingame ap- 
pears to be the first to describe 
resection of an epithelial malignancy 
by this approach. His scholarly investi- 
gation of the history of suprahyoid 
pharyngotomy provided the resource 
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for obtaining much of the following 
historical data. 

In his 1880 textbook Pharynx, Lar- 
ynx and Trachea, Mackenzie" credits 
both Vidal de Cassis and Malgaigne 
with proposing anterior subhyoid 
pharyngotomy as a surgical approach 
to the tongue base and epiglottis (circa 
1825). The operation was first execut- 
ed by Prat, a surgeon in the French 
navy in 1859. Mackenzie further ex- 
plained that suicide attempts by cut- 
ting one's throat often resulted in an 
anterior pharyngotomy. In older peo- 
ple who could not fully extend their 
neck, a pharyngotomy below the hyoid 
bone occurred while in younger people 
who were more flexible, a suprahyoid 
pharyngotomy often occurred. The 
first manuscript devoted to suprahyoid 
pharyngotomy was by Jeremitsch in 
1895.* He reported the management of 
a soldier's suicide attempt at Moscow 
(USSR) City Hospital. The patient had 
slashed his throat, resulting in a com- 
plete suprahyoid pharyngotomy. Jere- 
mitsch described the wound in detail. 
*At the front of the neck about 2 mm 
over the hyoid bone, directly parallel, 
there is a 12 em wound with smooth 
edges. The scar is reaching from one 
headnodder [sternocleidomastoid mus- 
cle] to the other. The depth goes to the 
back wall of the pharynx.... When 
the patient coughs, the undamaged 
epiglottis can be seen. . . . There is no 
hemorrhage. .. . The tongue is lying 
undamaged in the oral eavity without 
sinking backwards." Jeremitsch noted 
that this patient had no significant 
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Fig 1.—Intraoperative photograph displaying the hyoepiglottic ligament from its broad hyoid origin to 
the epiglottic insertion. The condensation of fibers forming the median glossoepiglottic fold is clearly 


seen (open arrow) (from Zeitels et al’). 


neurovascular injuries. He closed the 
wound with silk in several layers, in- 
cluding the platysma, and he reapprox- 
imated the suprahyoid musculature to 
the hyoid bone. The patient’s head was 
kept in flexion, and he received no 
nourishment orally. During that time, 
milk as well as clear soup with eggs 
and wine were administered via a rec- 
tal tube. The patient began eating on 
day 6 postoperatively. A tracheotomy 
was not performed, the wound healed 
quite well, and the patient had a nor- 
mal voice. 

Jeremitsch' supported his own ob- 
servations about the wound healing of 
suprahyoid pharyngotomy by citing 
Statistics from Billroths Manual of 
General Surgery and by citing Thomp- 
son, who attended English soldiers at 
the battle of Waterloo, where this type 
of neck injury was not uncommon dur- 
ing hand-to-hand combat. It is fasci- 
nating that Jeremitsch wrote a treatise 
on suprahyoid pharyngotomy before 
he performed the operation. Grunwald’ 
reported the first successful supra- 
hyoid pharyngotomy and reported six 
cases in 1906. Grunwald agreed that 
suicide attempts had taught surgeons 
about this approach to surgery of the 
pharynx; however, he felt that his 
results were unsatisfactory because of 
healing problems resulting from the 
large surgical defect. However, it ap- 


pears that Grunwald did not suture the 
mucosa or musculature but left the 
defect to close secondarily. 

Although Jeremitsch and other con- 
temporaries, including Spizharnyi’ and 
Hofmann, reported good results, 
Grunwald was outspoken and persua- 
sive against the operation. "The opera- 
tion, in spite of its merits, soon passed 
into eclipse and was little heard of until 
recent times [1952]. 

In 1948 Rethi* reintroduced the an- 
terior pharyngotomy (transhyoid) for 
removing lingual thyroid tissue. In 
1950, Klopp and Delaney" reported five 
cases where some form of anterior 
(median) pharyngotomy was  per- 
formed for lesions of the posterior pha- 
ryngeal wall or epiglottis. Dargent" 
reported five cases of total glossec- 
tomy via suprahyoid pharyngotomy in 
1961. Most recently, Moore and Calca- 
terra" described a series of 13 patients 
undergoing a translaryngeal anterior 
pharyngotomy for advanced cancer at 
the base of the tongue. Zeitels et al" 
have described a precision technique 
for suprahyoid pharyngotomy. 

PATIENTS, MATERIALS, 
AND METHODS 
Patients 

Over the last 6 years, 15 patients under- 
went resection of advanced oropharyngeal 
cancers via suprahyoid pharyngotomy. 
Three patients underwent irradiation previ- 
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Fig 2. — Schematic representation of Fig 1. HEL 
indicates hyoepiglottic ligament; T. intrinsic mus- 
cles of the base of tongue (from Zeitels et al'?). 


ously. In all patients, computed tomographie 
scanning and staging endoscopy under gen- 
eral anesthesia were performed, including 
visual inspection and bimanual palpation. 
Fourteen patients had squamous cell carci- 
noma of the tongue base and/or palatine arch, 
and one patient had a malignant schwannoma 
ofthe pharyngeal plexus in the posterior pha- 
ryngeal wall. No patient had evidence of la- 
ryngeal or mandibular invasion. Reconstruc- 
tion was performed primarily or aided by a 
temporalis myofascial flap. The patients 
were left intubated 1 to 3 days postoperative- 
ly. A tracheotomy was perfermed in one 
patient. 


Operative Technique 


The surgical technique for suprahyoid 
pharyngotomy has been previously de- 
scribed in detail." Briefly, following a simple 
collar incision, the suprahyoic muscles are 
separated in layers from their hyoid origin, 
thus avoiding the lingual arteries. With a 
gauze, gentle blunt manual superior retrac- 
tion of the separated suprahyoi and intrinsic 
tongue muscles will define the hyoepiglottic 
ligament extending from its broad, hyoid ori- 
gin to its narrower insertion inzo the epiglot- 
tis (Figs 1 and 2). The vallecular mucosa is 
loosely attached here and provides an excel- 
lent location for a precise midline pharyn- 
gotomy (Figs 3 and 4). Underdirect vision, 
the pharyngotomy is widened for broad ex- 
posure and easy visualizatior of the hypo- 
pharynx, the supraglottis, tke oropharynx 
(Figs 5 and 6), and even the nasopharynx.?^ 

If disease extends to the anterior tongue or 
tonsillar fossa, the resection is begun trans- 
orally and continued, as the pharyngotomy 
would provide better exposure. With large 
tumors of the tongue base, involvement of 
the contralateral lingual artery can be estab- 
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Fig 3. — Sagittal schematic representation of the resection of a tongue base 
cancer. The pharyngotomy follows the hyoepiglottic ligament for precise 
midline entry into the valiecula. 


Fig 4. — Precise mid ine pharyngotomy has been performed. The suture is 
in the epiglottis andthe clamp is in the hyoid bone (from Zeitels et al’). 


Fig 5.—Intraoperative photograph displaying the widened pharyngotomy. The cancer is seen on the 
base of the tongue (arrows). H indicates hypoglossal nerve; S, superior laryngeal artery; D, descend- 
ing hypoelossal nerve; ard E, epiglottis. 


the cancer, the mucosal defect is closed pri- 
marily, and the suprahyoid musculature is 
reattached when possible. Regional flaps are 
rarely needed, even for large defects. 


lished before commenc ng the tumor resec- 
"& tion. If the artery is free of the cancer, it can 
be isolated and preserwed to avoid the need 
for total glossectomy. After extirpation of 
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Fig 6. — Schematic representation of Fig 5. The 
cancer on the base of tongue is seen (arrow). H 
indicates hypoglossal nerve; S, superior laryn- 
geal artery; D, descending hypoglossal nerve; 
and E, epiglottis. 


RESULTS 


In this series of 15 cases, the tumor 
stage was T2 (five cases) T3 (eight 
cases), and T4 (two cases). Sites of the 
lesions were the base of the tongue in 
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13 patients, the palatine arch in one 
patient, and the posterior pharyngeal 
wall in another patient. Of the 13 le- 
sions arising from the tongue base, six 
extended to the anterior tongue and/or 
the palatine arch. Therefore, seven of 
15 patients initially underwent a trans- 
oral approach, which was followed by a 
suprahyoid pharyngotomy. All pa- 
tients had primary reconstruction, ex- 
cept for one patient in whom a tempor- 
alis myofascial flap was used. All 
patients received at least one neck 
dissection and radiation therapy post- 
operatively, if they had not undergone 
radiation therapy previously. 

Intraoperative, frozen-section con- 
firmation of the margins was used in 
five of 15 patients, and clear margins 
were reported on permanent histologic 
evaluation of all patients. No injuries 
to vital neurovascular structures were 
present (eg, the hypoglossal nerve, the 
superior laryngeal nerve or artery, 
and the lingual artery). A pharyngocu- 
taneous fistula developed in one pa- 
tient who underwent radiation therapy 
previously, and the fistula resolved 
with supportive care without conse- 
quence. No problems with persistent 
aspiration were seen, and a full diet 
was resumed by 3 weeks in all 14 
patients in whom a fistula did not 
develop. In the patient in whom a 
fistula developed, a full diet was re- 
sumed by 5 weeks. 

The follow-up has ranged from 8 to 
58 months, with a median of 25 
months. Locoregional recurrences did 
not occur; however, two of 15 patients 
died of a myocardial infarction unre- 
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lated to surgery, and two of 15 pa- 
tients died of a different cancer. 


COMMENT 


The long and unusual development 
of anterior pharyngotomy provides a 
fascinating history for the head and 
neck surgeon. It was described as an 
approach to the oropharynx over 165 
years ago. Suprahyoid pharyngotomy 
enjoyed brief popularity at the turn of 
the century but was suppressed by the 
influence of Grunwald.’ To quote Blas- 
singame': “The superiority of the pen 
over the scalpel in that instance result- 
ed in placing this operation in the low 
historical niche which it has occupied 
for half a century.” Blassingame and 
others attempted to revive the ap- 
proach in the 1950s; however, current 
teaching continues the criticisms that 
suprahyoid pharyngotomy predisposes 
to injury of vital structures and blind 
entry into the pharynx that may result 
in compromised cancer margins and 
local recurrence.” In our experience, 
these criticisms are unjust. 

Careful endoscopy assures proper 
patient selection. Suprahyoid pharyn- 
gotomy is familiar to most head and 
neck surgeons who perform total lar- 
yngectomy. It is a direct approach to 
the lower pharynx, performed quickly 
and with facility by identifying and 
following the hyoepiglottic ligament. 
This allows precise removal of only the 
intended structures without disturbing 
the preepiglottic space or important 
neurovascular structures. The result- 
ing wide exposure ensures that cancer 
margins are not violated. If it is dis- 
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covered that occult deep invasion into 
the supraglottis at the hyoepiglottic 
ligament has occurred, this important 
information permits the surgeon to 
proceed to a combined glossectomy/ 
partial laryngectomy approach." Gross 
invasion of the preepiglottie space can 
be determined by obtaining sagittal 
magnetic resonance images of the 
tongue base-larynx complex. The high 
signal intensity of the preepiglottic fat 
usually can be distinguished from the 
dense fibers of the hyoepiglottic liga- 
ment, tongue base musculature, lin- 
gual lymphoid tissue, and cancer. 

The wound usually can be closed 
primarily, mandibular disruption is ab- 
sent, and, as Jeremitsch noted in 
1895, tracheotomy is rarely necessary. 
These factors contribute to the low 
complication rate and excellent reha- 
bilitation. Finally, the lip is not split, 
and the simple collar incision is cosme- 
tically acceptable. 

Standard indications for suprahyoid 
pharyngotomy, such as small supra- 
hyoid epiglottic lesions as well as small 
posterior pharyngeal wall lesions, "^" 
can be resected endoscopically with 
the adjustable supraglottiscope and 
usually do not require open surgery. ^? 

We believe that suprahyoid pharyn- 
gotomy combined with a transoral ap- 
proach when needed provides an excel- 
lent technique for resecting selected 
oral eavity and many lower oropharyn- 
geal tumors. This includes tumors in- 
volving the tongue base or posterior 
pharyngeal wall and excludes tumors 
invading the mandible or supraglottis. 
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The UCLA Experience 


Rufus J. Mark, MD; Joel A. Sercarz, MD; Luu Tran, MD; Leslie G. Dodd, MD; Michael Selch, MD; Thomas C. Calcaterra, MD 


e Eighteen cases of osteogenic sarcoma 
of the head and neck were treated at our 
institution between 1955 and 1987. The pa- 
tients’ ages ranged from 5 to 73 years, with 
a median age of 28 years. The sex distribu- 
tion was equal. Follow-up ranged from 1 to 
276 months, with a median of 79 months. 
The primary site of the tumor was the man- 
dible in nine cases, maxilla and paranasal 
sinuses in six, skull in two, and orbit in one. 
Six of 18 patients were ‘ree of disease with 
greater than 5 years of follow-up. Four of 
the six received combined surgery, radia- 
tion therapy, and chemotherapy as their 
primary treatment. Of the five patients treat- 
ed with surgery alone, *our suffered recur- 


O stecgenie sarcoma (OS) is an un- 
common tumor, accounting for 
7400 new cases and 4200 deaths in the 
United States annually. Osteogenic 
sarcoma oecurs most frequently in the 
long bones of adolescents and young 
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rences, one of whom was salvaged with 
further surgery and chemotherapy. Five pa- 
tients were treated initially without surgery. 
They received radiation therapy with or 
without chemotherapy; all five developed 
local recurrence. We conclude that osteo- 
genic sarcoma of the head and neck is an 
aggressive tumor, prone to both local and 
distant failure. Based on our series and 
from published experience involving the 
extremities, osteogenic sarcoma of the 
head and neck should be managed with 
multimodality therapy. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:761-766) 


adults during the period of maximal 
growth.” Only about 10% occur in the 
head and neck, accounting for only 
about 900 new cases per year in the 
United States.” 

Several epidemiologic risk factors 
have been related to the development 
of OS, including a history of ionizing 
radiation exposure, fibrous dysplasia, 
retinoblastoma, or prior exposure to 
thorium oxide, a radioactive scanning 
agent. Four percent of all patients 
with OS had a history of previous 
radiation therapy for other tumors or 
conditions.** 

The recent head and neck surgery 
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literature contains only infrequent 
case reports and small series of OSs. 
The prognostic factors and optimal 
management of OS of the head and 
neck are poorly defined. 

The largest published series of head 
and neck OS are from the Armed 
Forces Institute of Pathology, Wash- 
ington, DC (1967)! and Memorial 
Sloan-Kettering, New York, NY 
(1971) The authors concluded that 
radical resection is the treatment of 
choice. The 5-year survival rate was 
23.3% to 3596." Although radiation 
therapy was used in some patients, no 
definitive recommendation was made 
regarding its effectiveness. Skull le- 
sions had the worst prognosis, while 
there was disagreement whether man- 
dibular or maxillary tumors were more 
lethal.*” 

Because of the rarity of head and 
neck OS, there have not been adequate 
data in the literature to evaluate the 
role of adjuvant therapy for head and 
neck OS. This study is a retrospective 
review of the UCLA experience in OS 
of the head and neck and includes a 
review of recent developments in the 
treatment of OS at other sites. 


PATIENTS AND METHODS 


Of 2500 patients with sarcomas seen at 
UCLA between 1955 and 1987, 18 patients 
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Table 1.— Clinical Characteristics of Patients in the Series" 


Patient No. / 
Sex/Age, y Site 


1/M/ 18 Maxilla 


Grade 





2/M/14 Nasal cavity, 
pansinus, 


anterior fossa 


3/F/32 Mandible 


4/M/18 Orbit, zygoma, 


brain 


5/M/31 Mandible 

Orbit, sphenoid, 
ethmoid 

Parietal occiput, 
brain, neck 
node 


Mandible 


7/F/73 


8/M/35 


Mandible L 
Frontal bone, 


9/M/28 
10/F/56 


brain 


11/M/24 Mandible 


12/M/23 Maxilla 


13/F/25 Mandible 


14/M/30 Mandible 


Mandible 


Maxilla, maxillary 
sinus 


15/M/22 
16/F/58 








17/F/58 Maxilla, maxillary 


sinus 


18/F/25 Mandible 


T Stage 





T-1 R+C 2/61 


Treatment 


S +R + C, extended 
maxillectomy 10/81, 
postoperative R + C (6000 
cGy in 30 fractions) 


R + C 3/70 (2400 cGy in 10 
fractions) 


S+R+C, 
hemimandibulectomy 
11/81, preoperative R + C 
(5040 cGy in 28 fractions) 


S + C, radical gross 
resection 10/78, 
postoperative C for positive 
SM 


C + S, hemimandibulectomy 
4/88, C preoperatively 


LR 11/79 


Persistent 
disease 
Persistent 
disease 


R 10/78 (2000 cGy in 10 
fractions) 


S 3/57, negative SM LR 10/64 


T-1 S 9/81, hemimandibulectomy NED 


T-3 S +R +C 7/68 (5000 cGy LR 1/69 
in 25 fractions), 
orthovoltage 

T-3 R 3/67 (6500 cGy in 35 LR 11/67 
fractions) 


LR 11/65 


S$+C+R9/64,R+C 


preoperatively (4000 cGy 
in 20 fractions) 


S 7/72, partial LR 1/73 


hemimandibulectomy 





DM 3/66 


S 8/65, gross resection LR 12/65 


LR (6000 cGy in 


Outcome 


Status 
A. NED 2/89 


Salvage 


D. LDM 3/71 


A, NED 2/89 


R+C 1/80 
(6120 cGy in 
34 fractions) 


D. LD 6/80 


A, NED 2/89 


D, LD 12/78 
D, LD 11/78 
RC 12/64 


(3500 cGy in 
10 fractions) 


A, LD 11/65 


; A, NED 3/90 
D, LD 3/69 


C 11/67 A, LD 1/68 


S 12/65, S 2/67 (2400 
cGy in 21 fractions 


9/67, 3000 cGy in 
20 fractions 11/67) 


A, LD 5/68 


A, NED 12/84 


CS 2/73, hemiman- 
dibulectomy, 
preoperative C 

C 3/66 

SR 12/65 (6000 
cGy in 30 
fractions) 


A, NED 4/85 


D. DM 10/66 
D. LDM 4/66 


D. LD 5/66 


30 fractions) 


T-2 $+R+C 9/64, 
hemimandibulectomy, 
preoperative C + R (6000 
cGy in 30 fractions) 


A, NED 4/81 


* S indicates surgery; R, radiation therapy; C, chemotherapy; NED, no evidence of disease; A, alive; LDM, local and distant metastasis; D, dead; LR. local recurrence; 
LD, local disease; SM, surgical margins; and DM, distant metastasis. 


with OS of the head and neck were identified 
in the UCLA tumor and pathology regis- 
tries. Sex distribution was equal, with nine 
cases in male and nine in female patients. 
Patient ages ranged from 5 to 73 years, with a 
median age of 28 years. 

The location of the primary tumors in the 
series was as follows: nine cases arose in the 
mandible, four in the maxilla, two in the or- 
bit, and one in the frontal bone. Two cases 
had extensions into multiple sinuses. 

Four of the patients in the series had a 


prior history of radiation therapy. Three of 
these patients underwent radiation therapy 
for retinoblastoma. Their postirradiation OS 
developed with latency periods of 4, 11, and 
18 years following radiation. The fourth pa- 
tient underwent radiation therapy for multi- 
ply recurrent fibrous dysplasia of the mandi- 
ble. Osteogenic sarcoma was diagnosed in 
this patient 4 months after completion of ra- 
diation therapy. 

Before treatment, patients were assessed 
by complete history and physical examina- 
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tion, routine laboratory tests, biopsy, and 
chest roentgenography. Computed tomogra- 
phy of the head and neck was performed in 
nine cases. Histologic featuresofthe primary 
tumor were reviewed by a UCLA patholo- 
gist in each case to confirm the diagnosis. 
There were no cases of parosteal OS. Tumors 
were classified as conventional OS and as- 
signed a grade based on histologic appear- 


ance. To evaluate local extent.of disease and" - 


tumor bulk, patients tumors were retro- 
spectively staged according to the TNM 
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staging system for sarcomas. 

Treatment was indivicualized based on the 
location cf the primary esion, the extent of 
disease, and the judgment of the treating 
physiciars. The mode of initial therapy is 
categorized in the left column of Table 1. 
Surgery consisted of excision of the lesion 
with an appropriate margin. One patient, 
who had lymph node metastasis at the time of 
diagnosis. also had braim involvement at the 
time of diagnosis and was treated with radia- 
tion. None of the other 17 patients had lymph 
node invc'vement, and none underwent pro- 
phylactic neck dissectior. 

Radiation was delivered by a cobalt 60, 6- 
MeV or I)-MeV linear accelerator. Patients 
received doses ranging from 2000 to 6500 
cGy. The neck was not electively irradiated. 

Chemotherapeutic agents used included 
doxorubuzin hydrochloride, cyclophospha- 
mide, methotrexate -sod-um, and vincristine 
sulfate; doxorubuein was used most 
frequently. 

Patient outcome was essessed by physical 
examination whenever possible. Those pa- 
tients not examined directly were assessed 
by chart review, review of radiologic study 
results, aud telephone calls to primary physi- 
cians. The follow-up time ranged from 1 to 
276 montis, with a median of 79 months. 


RESULTS 


Each patient's case is summarized in 
Table 1. The most frequent presenting 
complairt leading to the diagnosis of 
OS was jaw mass, which occurred in 
seven cases. Three patients presented 
with a cheek mass, three with bone 
pain, and one each with a mass in the 
orbit, forehead, and ceciput. 


Results by T Stage 


Five 3%) of eight patients with 
stage T4 lesions shcwed no evidence 
of disease beyond the 5-year follow-up. 
Only two (20%) of 10 patients with 
stage T-2/3 lesions have been rendered 
free of disease, and the follow-up for 
one of the two patients is only 10 
months. 


Results by Treatr»ent Modality 


Four of the five patients treated 
with surzery alone developed a recur- 
rence. Cne of these patients was sal- 
vaged with subsequent chemotherapy 
and surzery. The only patient ren- 
dered disease free w th surgery alone 
had been treated with a hemimandibu- 


lectomy for a low-grade lesion. 


Five patients reeeived combined 
surgery, radiation therapy, and che- 


Table 2.—Results by Treatment Modality * 


Treatment 


ae 
o TII. 1 5 ge 


Surgery + radiation + chemotherapy 
(n = 5) 

Radiation with or without chemotherapy 
(n = 5) 

Surgery + chemotherapy (n = 2) 





* NED indicates no evidence of disease; LD, local disease; DM, distant metastasis; LDM, local and distant 
metastasis; and NEDS, no evidence of disease after salvage. 
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Fig 1.—Kaplan-Meier life table of patients in the series. 


motherapy. Four (80%) of these five 
patients were rendered free of disease. 
The patient in whom multiple treat- 
ment modalities failed was treated 
with orthovoltage radiation in which 
5000 eGy of radiation was delivered to 
the skin. The treatment at the site of 
the tumor was likely suboptimal. 

Of the two patients receiving chemo- 
therapy and surgery, one was disease 
free following treatment. Five patients 
were treated with radiation with or 
without chemotherapy. All five of the 
patients who received radiation thera- 
py had local recurrence. Four of the 
five had stage T-2 to T-3 lesions, and 
none was salvaged. One patient was 
treated with chemotherapy alone for 
an unresectable sinus OS and died 4 
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months after diagnosis. Treatment mo- 
dality vs patient outcome is summa- 
rized in Table 2. 


Salvage Results 


Eight patients underwent salvage 
attempts for recurrent «disease, and 
only one survived. Thi: patient re- 
ceived preoperative chemotherapy fol- 
lowed by hemimandibulectomy for a 
local recurrence and is free of disease 
12 years after salvage therapy. The 
other seven patients died despite at- 
tempted salvage. 


Outcome and Survival 


At last follow-up, eight patients in 
our series had local recurrences, one 
with distant and two with local and 
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distant metastasis. Of the eight pa- 
tients with local recurrence, six have 
died of their disease. Death was most 
often due to brain extension. The pa- 
tient in the series who died before 
treatment similarly had direct exten- 
sion to the brain. Consistent with OS 
in other sites, distant metastases to 
the lung were common. All three pa- 
tients with distant metastasis had pul- 
monary involvement. In addition, one 
patient developed metastases to the 
brain and one patient had disease in 
the regional lymphatics. All three pa- 
tients who developed distant metasta- 
sis died of their disease. 

Nine (81%) of 11 recurrences have 
occurred within 2 years. Seven (47%) 
of 15 assessable patients have enjoyed 
5 years or more disease-free survival. 
Actuarial survival curves were calcu- 
lated with use of the Kaplan-Meier life 
table method (Fig 1). 


COMMENT 


The patient profile in this series is 
consistent with those in prior reviews. 
The sex distribution is equal, and most 
lesions in the head and neck arise in 
the mandible and maxilla in patients in 
the third and fourth decades of life. 
Patients usually present with a mass 
over the cheek or jaw, which can be 
painful.** The tendency for uncontrol- 
lable local failure as a cause of death 
has also been emphasized in previously 
published series." 

In the UCLA series, four of the 18 
patients had a history of prior irradia- 
tion. Three of these patients had previ- 
ously undergone radiation therapy for 
retinoblastoma and developed OS at 
intervals of 4, 11, and 18 years there- 
after. Interestingly, patients with re- 
tinoblastoma have an increased risk for 
developing OS independent of radia- 
tion exposure. Among patients with 
hereditary retinoblastoma, the inci- 
dence of OS is increased 500 times over 
the expected incidence." Similarly, de- 
letion of the long arm of chromosome 
13, which occurs with increased fre- 
quency in patients with retinoblas- 
toma, is also associated with develop- 
ment of OS." Benedict et al’ have 
recently reported the cloning of a re- 
tinoblastoma gene that is thought to be 
responsible for the development of re- 
tinoblastoma and OS. 





Fig 2.—Low-power photomicrograph of an osteogenic sarcoma with irregular, neoplastic osteoid and 
cellular sarcomatous stroma (hematoxylin-eosin, original magnification x 25). 


fad 
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Fig 3.—Higher-power photomicrograph of osteogenic sarcoma illustrating cytologically atypical 
osteoblasts amid irregular osteoid (hematoxylin-eosin, original magnification x 100). 


The fourth patient who developed 
OS after radiation therapy was treated 
for recurrent fibrous dysplasia of the 
mandible. One percent of patients with 
fibrous dysplasia will eventually devel- 
op OS." In this case, the patient devel- 
oped OS 4 months after irradiation, 
which suggests that the sarcoma exist- 
ed before radiation therapy. 

Histologically, OS comprises a ma- 
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lignant, undifferentiated stroma and 
neoplastic osteoid or bone. The stromal 
component is characterized by dense 
cellularity, pleomorphism, and cytolog- 
ically atypical osteoblasts. The mitotic 
rate of the proliferating stromal cells is 
often increased. Neoplastic osteoid and 
bony spicules may be sparsely scat-&, 
tered throughout the tumor or ar- 
ranged in a fine, compiex (filigree) 
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pattern. Figures 2 and 3 are photomi- 
erographs that shew the typical fea- 
tures of OS. 

Osteogenic sarcoma can be subclas- 
sified into different categories based 
on the predominant characteristic of 
the stroma. Osteob.astic, chondroblas- 
tic, and fibroblastic types are recog- 
nized. There are aiso special variants 
of OS worth mention because of impor- 
tant prognostic implications and often 
deceptive histologic features. One such 
variant is the intraesseous well-differ- 
entiated osteosarcoma initially de- 
scribed by Unni et al." Interestingly, 
this parosteal OS-Eke tumor is most 
often misdiagnosed as fibrous dyspla- 
sia. The patient in his series initially 
treated for fibrous dysplasia may, in 
fact, have had this prognostically fa- 
vorable variant of OB. 

Osteegenic sarcomas are assigned a 
grade based on the relative anaplasia 
of the stromal component. Low-grade 
lesions (grade 1) may stimulate paros- 
teal OS or fibrous cysplasia. Increas- 
ingly, anaplastic tumors are assigned 
higher grades, the most cytologically 
bizarre being the grade 4 lesions. Ma- 
lignant osteogenic neoplasms of the 
jaw are more often ef lower grade and 
have been reported to have a more 
favorable prognosis than those of the 
extremities." The  argest series of 
head and neck OS snowed no correla- 
tion between histologic character and 
prognosis.‘ 

The optimal management for pa- 
tients with OS of the head and neck is 
unclear. The rarity ef the lesion pre- 
cludes adequate patient enrollment in 
prospective randomized studies. Some 
authors have favored radical surgery 
alone. Forteza et al’ reported 85% 
long-term survival ir a series of nine 
patients managed with radical sur- 
gery. Three patients received radia- 
tion therapy, two preoperatively and 
one postoperatively. Their data com- 
pare favorably with other series that 
report a 5-year survival of 20% to 
3396 iilam 

Recent small series and case reports 
suggest that combined therapy em- 
ploying surgery, radiation therapy, an- 
d/or chemotherapy ingproves results in 
osteosareoma.' ^" Altnough the data 
are retrospective, the results reported 
in the present series tend to support 


aggressive multimodality therapy. 
None of the patients in the UCLA 
series treated with surgery alone re- 
mained disease free. Of the five long- 
term disease-free survivors with ade- 
quate follow-up, four received 
adjuvant radiation therapy and chemo- 
therapy. Because of the high frequen- 
cy of local recurrence, the use of radia- 
tion therapy would be expected to 
improve results.” 

More extensive experience with OS 
has been gained in the extremities. In 
the recent past, the accepted manage- 
ment of OS of the extremities was 
amputation. Despite radical surgery, 
the overall 2-year survival had been 
reported to be between 596 and 
2096, 7?* The development of effective 
chemotherapy against osteosarcoma in 
the 1970s permitted less radical sur- 
gery. Since then, limb-sparing surgery 
has become the preferred treatment.” 
Several studies have demonstrated 
that neither survival nor the risk of 
local recurrence is compromised with 
the limb-sparing approach." 

Eilber et al” reported a 2.7% local 
recurrence rate in 183 patients with 
malignant skeletal or high-grade soft- 
tissue sarcomas treated according to a 
limb-salvage protocol The regimen 
consisted of preoperative doxorubucin 
therapy and radiation therapy followed 
by en bloc resection and postoperative 
chemotherapy. With a median follow- 
up of 32 months, overall survival 
among patients treated with limb sal- 
vage was identical to that of those 
undergoing amputation and chemo- 
therapy.” 

Two randomized trials of OS of the 
extremities have reported preliminary 
data showing improved disease-free 
survival in patients receiving adjuvant 
therapy. In a series by Link et al,” 114 
patients were enrolled to study the 
advantages of adjuvant chemotherapy. 
Among the randomized patients, the 2- 
year actuarial disease-free survival 
rate in the chemotherapy arm of the 
study was 56% compared with 18% in 
the surgery alone group (P=.001). 
Among the patients who refused ran- 
domization, the survival rate was 50% 
in those who received chemotherapy 
postoperatively vs 10% in those receiv- 
ing no adjuvant treatment.” 

In another trial, 59 patients with 
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extremity OS were randomized to re- 
ceive aggressive adjuvant postopera- 
tive chemotherapy or no treatment 
after receiving preoperative doxorubu- 
cin therapy and radiation therapy. 
With a median follow-up of 2 years, 
both disease-free survival and overall 
survival rates were statistically higher 
in the patients reeeiving aggressive 
adjuvant therapy. In the trials of both 
Link et al” and Eilber et al” , the 
follow-up period was too short to know 
whether the advantages will persist.” 

Several studies have shown im- 
proved local control anc survival when 
adjuvant radiation therapy with or 
without chemotherapy is added. 
Chamber and Maheney" reported a 
73% 5-year survival in 33 patients re- 
ceiving high-dose preoperative radia- 
tion therapy followed by wide surgical 
resection. Akbiyik and Alexander" and 
de Fries et al” reported similar results 
with preoperative irradiation, resec- 
tion, and postoperative chemotherapy. 
Our data, while based on a small series 
examined retrospectively, tend to sup- 
port these aggressive approaches. 

There is no proof that the foregoing 
results from the extremities are rele- 
vant to head and neck OS. Except for 
its pattern of failure, OS of the facial 
bones has a natural history similar to 
that of OS of the extremities. There is 
a much lower risk of distant metastasis 
in the head and neck but a high rate of 
local recurrence.’ This may be due to 
the difficulty in achieving wide surgical 
margins in the head and neck for ana- 
tomic and cosmetic reasons. The litera- 
ture suggests that radical surgery 
alone frequently results in local fail- 
ure.'^? Because of the rarity of head 
and neck OS, it may never be possible 
to directly study the effect of adjuvant 
therapy in a prospective, randomized 
fashion. Data from the extremities are 
therefore probably the best way to 
judge the effectiveness of adjuvant 
treatment. 

The development of new technol- 
ogies and procedures, such as mono- 
clonal antibodies, may become rele- 
vant to the treatment ef OS in the 
future. A monoclonal osteonectin anti- 
body has been developed that binds to 
OS cells.” In the future, it may be 
possible to link radioactive isotopes to 
monoclonal antibodies, permitting spe- 
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cific cell killing. However, clinical tri- 
als employing monoclonal antibodies in 
solid tumors have thus far been 
disappointing. 

In conclusion, OS of the head and 
neck is a formidable tumor demanding 
aggressive treatment. Adequate surgi- 
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cal resection is the mainstay of treat- 
ment. Patients should receive adju- 


vant radiation therapy and 
chemotherapy, based on accumulated 
experience in head and neck OS and 
recently published data concerning OS 
of the extremities. Although this se- 
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Gax Collagen as an Adjunctive Measure for the 


Ineontinent Myomucosal Shunt 


Daniel Brasnu, MD; Marshall Strome, MD; Ollivier Laccourreye, MD; Gregory Weinstein, MD; Madeleine Menard, MD 


e Clinically important aspiration follow- 
ing the creation of a phonatory myomuco- 
sal shunt has occurred in 16?6 of our cases. 
Gax collagen was used in three cases thera- 
peutically with excellent results. We report 
the technique used, the properties that 
make it efficacious, and the case specifics. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:767-768) 


he concept of mestoring speech in 

patients who have undergone lar- 
yngectomy with a surgical alternative 
is as old as laryngectomy itself. The 
phonatory quality of esophageal 
speech varies, leaving the void poten- 
tially remediable by skilled surgeons.’ 
Currently applicable techniques in- 
clude tracheoesoph:geal shunts, voice 
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prostheses, or a combination thereof." 
Brasnu et al' have reported a better 
voice quality with the myomucosal 
shunt compared with esophageal 
speech. The shunts afforded a wider 
frequency range and a longer average 
phonation time than did esophageal 
speech. However, surgically created 
shunts are associated with documented 
complications, including stenosis and 
incontinence. Stenosis and inconti- 
nence may be managed by inserting a 
prosthesis"; however, the prosthesis 
requires maintenance and adds its own 
set of potential complications.’ A valu- 
able alternative for managing the patu- 
lous myomucosal shunt is to inject gax 
collagen, thereby reducing the shunt 
diameter. In this preliminary report, 
we describe the first three patients to 
benefit from this procedure. 


MATERIALS AND METHODS 


Gax collagen (Phonagel, Collagen Corp, 
Pal Alto, Calif) is a highly purified suspen- 
sion of bovine collagen. The preparation of 
this type I collagen has been reported and 
will not be repeated herein." 

One week before the site injection, an in- 
tradermal skin test is performed with 0.1 mL 
of gax collagen to assess potential allergic 
phenomena. The procedure to date has been 
performed with the patient under general 
anesthesia, but monitored sedation should be 
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feasible. The tracheostoma is prepared with 
povidone-iodine (Betadine) solution, and the 
shunt is cannulated with a No. 8 flexible suc- 
tion catheter. A prepackaged kit was used 
for the collagen injection. The intradermal 
needle is placed 2 mm from the shunt orifice 
(Figure) and is advanced 3 mm within the 
wall of the myomucosal shunt. The injection 
proceeds slowly to allow for homogenous and 
circumferential spread. Four equidistant 
quadrants are injected. The total volume in- 
jected in our three cases varied from 0.2 to 
1.5 mL, thus narrowing the shunt aperture. 
The suction eatheter is left in place for 4 to 8 
days to maintain shunt patency. All patients 


Four quacrants for injection are depicted. 
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D d 


Variable 


4 
Food incontinence No 
Saliva incontinence No 


have had a minimum of 4 months of follow-up. 
The three patients described herein were 
male, aged 45, 42, and 59 years. Clinical stag- 
ing according to the 1983 American Joint 
Committee Staging System was T3, N1 (piri- 
form sinus); T3, N1 (transglottic); and T3, 
N2b (transglottic). A total laryngectomy, an 
ipsilateral thyroid lobe lobectomy with isth- 
musectomy, an ipsilateral radical neck dis- 
section with an ipsilateral paratracheal 
lymph node dissection, and a contralateral 
modified neck dissection sparing the 11th 
cranial nerve, the internal jugular vein, and 
the sternocleidomastoid muscle were per- 
formed in all three patients. A myomucosal 
shunt was constructed at the time of surgery 
in three patients as described by Strome et 
al." The first patient received 45 Gy of radia- 
tion postoperatively to the neck and primary 
site. 

Saliva and food soilage were noted in the 
trachea by the second postoperative month 
in all patients. The phonatory function of 
these myomucosal shunts was intact. The 
patients were followed up for 1 year without 
noticeable improvement, at which time gax 
collagen was injected in an effort to resolve 
the incontinence. The first and third patients 
had an excellent response following a single 
injection, whereas the second patient re- 
quired another injection (Table). 
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Patient 


First Second 
Injection 


Injection 


Quantity of collagen injected, mL 0.75 1.5 0.75 
Duration of catheter, 7 
No 


0.2 ; 
4 7 
Yes No 
Yes Transient, No 
14 d 





RESULTS 


The Table summarizes the results of 
collagen injection in our patients. In 
two patients, there was a transient 
increase in the expiratory effort neces- 
sary to elicit phonation following the 
collagen injection, which resolved 
spontaneously by the second postinjec- 
tion month. There was no detectable 
alteration in speech quality 2 months 
following the procedures, and the aspi- 
ration completely resolved. 


COMMENT 


Collagen injection has been used ex- 
tensively in dermatology. More than 
150000 patients have benefited from 
collagen injection for correcting cos- 
metic deformities.” Since the original 
reports of collagen injection by Ford 
and Bless" and Remacle et al*" for 
glottie insufficiency, more than 200 la- 
ryngeal injections have been reported. 

Microscopic studies of canine and 
human larynges have further substan- 
tiated the biocompatibility of this colla- 
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gen. ^" In addition, the injected colla- 
gen has been noted to become 
biologically integrated into the sur- 
rounding tissues. Submucesal migra- 
tion has not been identified, and colla- 
gen injected into the larynx has been 
noted to be stable in a 2-year interval 
report.” Fifty-four percent of our myo- 
mucosal shunts have had some associ- 
ated incontinence." Thirty-eight per- 
cent of the patients noted only small 
increments of saliva and required no 
treatment. Sixteen percent of the pa- 
tients were inconvenienced, requiring 
additional treatment. Until recently, 
important aspiration was managed 
with local cautery and suturing, with 
Teflon injection and/or the addition of a 
voice prosthesis." Remacie and De- 
claye" have reported the successful use 
of injected collagen to correct a patu- 
lous tracheosophageal fistula for a vo- 
cal prosthesis. Herein, we document 
the successful use of gax collagen for 
the management of three incompetent 
myomucosal shunts. The results are 
stable, with a minimum follow-up of 4 
months. This adjunctive measure dif- 
fuses far better than Teflon and obvi- 
ates the need for a voice prosthesis 
with its attendant problems. 


CONCLUSION 


It appears that collagen, peristo- 
mially injected, will control clinically 
important aspiration associated with 
myomucosal shunts. Collagen offers 
biocompatibility and stability. This 
new technique is an easily mastered 
practical solution for what has been a 
vexing problem. 
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The Ethics of Nontreatment of Patients With 


Ernlé W. D. Young, PhD 


e There are three levels at which non- 
treatment decisions for patients with can- 
cers of the head and neck might be made: 
not doing further diagnostic procedures 
when the data gained would not make a 
significant difference to treatment deci- 
sions; no: continuing aggressive therapy 
when its 5enefits are autweighed by the 
ensuing burdens and harms; and, at the 
policy level, not providing costly aggres- 
sive therapy at all because of the number of 
patients with unmet, more basic needs. 
These three levels of nontreatment deci- 
sions are discussed in light of ethical the- 
ory, briefly introduced. Arguments are 
made in favor of nontreatment decisions at 
the two clinical levels meationed above, but 
against a policy decision to ration treatment 
for patients with cancers of the head and 
neck. 
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" Cancers of the Head and Neck 


might or must be made. The first two 
arise in the clinical setting; the third 
has to do with publie poliey. In the 
clinical setting, a decision might, some 
would say must, be made not to do 
further diagnostic procedures or tests 
when the data gained would not make 
a significant difference to actual treat- 
ment decisions and, therefore, cannot 
be justified by the costs of doing them. 
Also, a nontreatment decision might 
be made when the benefits of contin- 
ued aggressive therapy are thought to 
be outweighed by the ensuing burdens 
and harms. Whereas in the first case 
there is an unfavorable ratio of cost to 
benefit, in the second there is now 
seen to be an unfavorable ratio of harm 
to benefit. Third, at the policy level 
and in circumstances where rationing 
medical care is being contemplated, it 
might be argued that patients with 
cancers of the head and neck should 
not receive aggressive therapy at all 
because their numbers are small and 
the not insignificant expenditures in- 
curred by their treatment could well 
be deployed in providing more basic 
forms of care to larger numbers of 
people. 

I shall look more closely at these 
three levels of nontreatment decisions. 
I shall go on to make a case in support 
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of nontreatment in certain circum- 
stances at the two levels referred to in 
the clinical setting, and I shall argue 
against policy decisions not to treat 
patients with cancers of the head and 
neck because of a concern to do the 
greatest amount of good for the great- 
est number. First, I offer a brief intro- 
duction to ethical theory by discussing 
some concepts that I refer to as "the 
squaring of the trapezoid of moral prin- 
ciples,” and by diseussing-the ongoing 
evolution of these ideas since these 
views were first published. 


FROM THE TRAPEZOID TO THE 
SQUARE TO THE PENTAGON 


Nonmaleficence, the duty not to 
cause more harm than benefit to the 
patient and to alleviate the patient's 
suffering, is the original principle that 
mandates the practice of the physician. 
From the time of the Hippecratic liter- 
ature until the dawning of the era of 
scientific medicine in the late 19th and 
early 20th centuries, this was the pri- 
mary ethical principle impinging on the 
physician (Fig 1). 

Beneficence is the duty te attempt to 
benefit the patient, requiring the at- 
tempt to preserve the patient’s life. 
Once it became possible fer medicine 
predictably to do some goed, this be- 
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Fig 1.— The trapezoidal configuration of moral 
principles before 1947. 


came the predominant principle. 

The tension between beneficence 
and nonmaleficence gives rise to the 
traditional task of weighing benefits 
against harms and risks, leading to the 
notion of proportionality: the benefits 
must be proportional to the risks and 
harms, not disproportional. 

Autonomy enters the picture after 
1947, especially in American medicine, 
for at least three historical reasons 
(Fig 2). The patient joins the physician 
at the center of the trapezoid as a 
primary decision maker. This gives 
rise to a question: In the name of 
autonomy, is it morally appropriate for 
patients (or their proxies) to insist on 
the continuance of medically futile 
treatment, or to demand the discon- 
tinuance of treatment that is medically 
promising? For such decisions, it is 
important that patients be in the posi- 
tion of making an informed choice. 

Justice, distributively understood, 
enters the picture after 1983, the year 
the federal government enacted the 
diagnosis-related group system of re- 
imbursement and we became aware of 
the finitude of our medical resources as 
never before (Fig 3). Whether the 
searcity is real or relative, concerns 
about equity and distributive justice 
only now begin to emerge. This leads 
to the physician’s and patient’s obliga- 
tion to consider the cost-effectiveness 
of the various treatment options. It 
also leads to societal proposals to ra- 





Patient 


Justice 


Fig 2.—From the square to the trapezoid after 
1947. 


tion certain forms of care, either based 
on cost-effectiveness or utilitarianism: 
attempting to do the most good for the 
greatest number. 

Community, or the common good, 
necessarily limits autonomy and at the 
same time requires justice, understood 
as fairness in distributing or allocating 
the resources we have at our disposal 
(Fig 4). 

Because none of the four major prin- 
ciples is a moral absolute, always and 
automatically taking precedence over 
the others, it follows that they are 
always in tension and sometimes in 
conflict with one another. The ethical 
task of the physician is to weigh these 
principles against each other and to 
decide, in each situation, which is to 
take precedence over the others, how, 
and why. Additionally, it is the physi- 
cian’s duty to present the conclusions 
arrived at to the patient (or proxy) as 
the basis for a negotiated treatment 
decision, mutually agreed on. 


DECISIONS NOT TO DO 
FURTHER DIAGNOSTIC TESTS 
OR PROCEDURES BECAUSE OF 
AN UNFAVORABLE 
COST-BENEFIT RATIO 


A first category of decision to limit 
what is done in the clinical setting is 
that of the diagnostic test. Powerful 
new imaging technologies are available 
to the clinician. These make possible a 
level of diagnostic accuracy previously 
unattainable. Their cost, however, is 
high and no doubt contributes to the 
continued escalation of medieal care 
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Fig 3.— The completion of the evolution to the 
square after 1983. 
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Fig 4.— From the square to the pentagon, circa 
the 1990s. 


expenditures in this country. The cost 
of more traditional diagnostic proce- 
dures can also be considerable. For 
example, obtaining a surgical biopsy 
specimen requires the services, inter 
alia, of the surgeon, the anesthesiolo- 
gist, the operating room staff, and the 
pathologist; these services will all be 
billed for, as will the hospital’s in pro- 
viding operating room time. 

Expenditures on conventional as 
well as more advanced diagnostic tests 
can always be justified when they yield 
data that contribute to better treat- 
ment decisions. When more effective 
treatment is possible because of en- 
hanced diagnostic aecuracy, there is a 
favorable ratio of cost to benefit. (The 
principle of justice raises questions, 
not so much about costs alone, as about 
the cost-benefit ratio.) 

But when further diagnostie infor- 
mation will not maxe any discernible 
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difference to treatment decisions, fur- 
ther tests or procedares cannot possi- 
bly be justified. When, for example, a 
decision about partizl vs radical resec- 
tion of a tumor can only be made in 
situ, when the patient is actually on 
the operating table, it makes little 
sense, either medically or economical- 
ly, to perform yet another biopsy be- 
forehand. Such a procedure would 
have a highly unfavorable ratio of ben- 
efit to cost, and performing it ought to 
be discouraged. | 

In an ideal world, deciding to limit 
diagnostic procedures that will not 
yield the information needed to make 
better treatment dezisions because of 
an unfavorable ratio of cost to benefit 
would be a simple matter. Unfortu- 
nately, this world is far from ideal. It 
includes, among other things, the 
threat ef litigation. Fear of litigation 
frequently compels physicians to prac- 
tice cost-ineffective medicine, when 
the economics of medical care are 
pushing them in the epposite direction. 
Is fear of litigation « sufficient reason 
for performing diagnostic tests and 
procedures that will not necessarily 
make a significant d fference to treat- 
ment decisions? In ney view, it is not. I 
tend to believe that if the process of 
deciding not to do a particular test or 
procedure is well cocumented, with 
the reasons for the decision clearly 
described, the persen so deciding is 
more than adequateyy protected from 
possible legal repercussions. Physi- 
cians need to be proactive, rather than 
reactive, with respect to the malprac- 
tice phenomenon. Making an honest 
decision not to do ‘urther tests and 
procedures, with one's reasoning thor- 
oughly documented, and communicat- 
ing this to the patien- as clearly as one 
can, constitute the best possible de- 
fense against later liability claims. 
With this in mind, I would argue that 
it is ethical and economically responsi- 
ble, as well as legally safe, to limit 
diagnostic tests and procedures that 
will not make a significant difference to 
treatment decisions. 


NONTREATMENT DECISIONS 
BASED ON A RATIO OF HARM TO 
BENEFIT NOW JUDGED TO BE 
UNFAVORABLE 


A second kind of limitation is that of 
clinical treatment decisions. Even in 


Fig 5.—An initially appropriate philosophy of 
care, with care taking the form of an aggressive 
attempt to cure, from X (diagnosis) to Y (death). 


the case of diseases that ultimately will 
prove fatal, pursuing an initially ag- 
gressive course of treatment in the 
hope of extending the patient's life, 
improving the patient's quality of life, 
or both, is medically and morally ap- 
propriate. The principle of beneficence 
requires that everything possible be 
done to preserve the patient's life, 
even though this inevitably entails 
harming the patient in various ways. 
The consequences of radical head and 
neck surgery, of toxie doses of power- 
ful chemotherapeutic agents, and of 
radiation therapy can all be devastat- 
ing in the short run. The justification 
for inflicting these harms on patients is 
that, in the long run, they will be more 
than outweighed by the ensuing 
benefits. 

But a point (Z) comes in the course 
of every illness where the burdens of 
continued aggressive treatment ex- 
ceed the benefits (Figs 5 and 6). Rec- 
ognizing this point can be difficult. It 
depends on at least three factors: ob- 
jective clinical data that, despite every 
heroic effort, the disease is no longer 
being contained but is gaining the up- 
per hand; the patient's own subjective 
assessment that the harms being in- 
flieted by the various treatments are 
no longer temporary, but constant, 
and that they are no longer producing 
corresponding or even discernible 
benefits; and intuition, the intuition of 
the experienced clinician as well as the 
patient, that the time has come when 
ensuring comfort matters more than 
combating the disease, when prepar- 
ing for death is more important than 
resisting it. 

It is from Z to Y that nontreatment 
decisions are medically and ethically 
appropriate. One myth that needs to 
be dispelled is that not treating vigor- 
ously means not caring. Nothing could 
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Fig 6.—An eventually approprate philosophy of 
care, with care taking the form of an aggressive 
attempt to cure, from X to Z, and of palliation from 
Z to Y. 


be further from the truth. The good 
physieian always cares, even though 
the form of caring may change as the 
course of the disease prcgresses. Once 
point Z has been arrived at, and con- 
tinued vigorous treatment can no long- 
er extend life, and life with quality (as 
defined by the patient), then the prin- 
ciple of nonmalefieence, which requires 
both that the burdens of treatment 
should not exceed the concomitant 
benefits (the notion of proportionality) 
and that the patient’s suffering be alle- 
viated, assumes priority over the prin- 
ciple of beneficence, which underlies 
every aggressive attempt to preserve 
life. 

Complicating nontreatment deci- 
sions of this kind can be different per- 
ceptions of point Z by the physician 
and the patient. The patient may insist 
that she has arrived at Z and wants to 
limit therapy when, in the clinician’s 
judgment, there is still much benefit to 
be derived from continued aggressive 
treatment. Conversely, whereas the 
physician may believe that point Z has 
been reached, the patient can continue 
to insist that every possible aggressive 
treatment be attempted. How far does 
respect for the patient’s autonomy ex- 
tend when the patient is wanting ei- 
ther less or more in the way of aggres- 
sive treatment than the clinician 
believes is warranted? 

Autonomy, as the basis for an in- 
formed choice, is only partially helpful 
in these difficult cases. When the pa- 
tient wants less done than the clinician 
believes to be medically appropriate, 
the only real ethical issue is whether 
the patients refusal ef aggressive 
therapy is an informed refusal. If it is, 
it can with good conscience be hon- 
ored, however difficult such a refusal 
may be for the physician to accept. 
After all, it is the patient's life that is 
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at stake, and so long as he knows what 
he is doing to shorten his life by refus- 
ing further aggressive treatment, his 
wishes must be respected. It is only 
when the clinician suspects that the 
patients refusal of further aggressive 
treatment is uninformed and irrational 
that further educational attempts must 
be made before simply acquiescing in a 
nontreatment decision. 

But where the patient wants more 
done in the way of aggressive treat- 
ment than seems to be medically ap- 
propriate (and when disproportionate 
iatrogenie harms are being produced), 
respect for autonomy is not the sole 
guiding principle that needs to be reck- 
oned with. Justice, and the concern to 
distribute the finite resources avail- 
able to us in a way that is fair and 
equitable, has to be considered also. To 
expend resources of skill, time, and 
money in an effort that the clinician 
believes to be futile cannot be justified 
simply because this is what the patient 
wants. Concerns for community, we 
have said, necessarily ought to set 
limits to autonomy. Just how the com- 
munity will act to limit excessive au- 
tonomous claims on finite resources 
remains to be seen. Third-party reim- 
bursers are possibly in the best posi- 
tion to curtail expenditures on futile 
treatments. To what extent ought hos- 
pital administrators, or ethics commit- 
tees, oppose financial concerns to pa- 
tient preferences? This is a question to 
which there is, as yet, no single satis- 
factory answer. 

This brings me to the third, and 
final, category of nontreatment deci- 
sions that might, and some would ar- 
gue must, be made. 


POLICY DECISIONS NOT TO 
TREAT BASED ON THE 
PRINCIPLE OF JUSTICE 

UNDERSTOOD AS FAIRNESS 


Only a few years ago, the rationing 
of medical care was merely being 
talked about. Callahan" argued in favor 
of limiting aggressive care for the el- 
derly. Daniels’ wanted to restrict care, 
at all stages of the human life cycle, to 
an amount sufficient to ensure what he 
called “age-typical ^ functioning." 
Veatch' advocated limiting aggressive 
care for the terminally ill and the non- 
terminal elderly. 


We have now moved beyond merely 
talking about rationing te actually lim- 
iting the care certain categories of 
people receive. A recent Brookings 
Institution report describes how medi- 
cal care for the critically ill is being 
rationed in many parts of this country.’ 
The State of Oregon made a bold legis- 
lative decision not to provide funding 
for organ transplants for approximate- 
ly 34 recipients per year to be able to 
provide basic services to approximate- 
ly 1500. And in a recent lecture at 
Stanford University, Palo Alto, Calif, 
inaugurating our new Stanford Uni- 
versity Center for Biomedical Ethics, 
John Golenski" (who had been a consul- 
tant to the State of Oregon as it ar- 
rived at its rationing decision) an- 
nounced that explicit decisions to 
ration medical care based on socioeco- 
nomic factors are being implemented 
throughout the United States. 

As rationing decisions continue to be 
made, at the federal and state levels as 
well as by third-party reimbursers, it 
is inevitable that the whole field of 
head and neck surgery will come under 
increasing scrutiny. Approximately 
60 000 cases of cancers of the head and 
neck are reported annually. Treating 
these patients costs $10 #00 to $30 000 
per person (average, $20 000) Simple 
arithmetic tells us that this represents 
an expenditure of something like $1.2 
billion annually on cancers of the head 
and neck, and I believe this is on the 
low side. Let us assume that, on aver- 
age, aggressive treatment results in an 
additional 5 years of life for each pa- 
tient, or 300 000 aggregate life-years, 
as well as improvements in quality of 
life that may be unquantifiable. In any 
system where costs of treatment are 
weighed against outcome data, the 
question will be raised: Is treating 
patients at all with head and neck 
cancers economically and ethically jus- 
tifiable? It is likely that rigorous cost- 
effectiveness analysis could yield a 
negative response to this question. 

This brings me to weigh, from an 
ethical viewpoint, some of the implica- 
tions of the principle of justice, distrib- 
utively understood. One ef the difficul- 
ties confronting anyone engaged in 
ethics who is concerned about respon- 
sibly allocating finite resources is that 
there is no agreed-on definition of jus- 
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tice. The mere title of a recent book on 
this subject is sufficient to make this 
point: Six Theories of Justice.’ At the 
very least, there are differences be- 
tween a consequentialist (or utilitari- 
an) understanding of justice and one 
based on deontological ethics. Let me 
try to make this distinction clear. 

A consequentialist appreach sets out 
to produce the greatest amount of good 
for the greatest number. This ap- 
proach tends to discriminate against 
minority groups, those who do not fall 
into the category of “the greatest num- 
ber.” But it does lend itself well to 
cost-benefit analysis. If dollar amounts 
can be attached to outcomes (say in 
terms of restored productivity within 
society), then this is an obvious way of 
measuring the amount of good pro- 
duced by different procedures. For 
these two reasons, a consequentialist 
calculus might deny patients with head 
and neck cancer the right to be treated 
aggressively. There are not a great 
number of them, comparatively speak- 
ing, and if they were to be treated, 
their contribution to society as a result 
of treatment would not offset its cost. 


A deontological approach to justice 
seeks to accord every member of soci- 
ety an equal value, and to afford each 
person appropriate medical care, re- 
gardless of whether they will be able 
to contribute to society as a result. It 
is not cost-effective to provide medical 
care to the profoundly retarded or the 
developmentally disabled person. Yet 
it may be an intrinsically right thing to 
do. On deontological grounds, a society 
that chose no longer to treat its dis- 
abled and retarded members on the 
grounds that this was not cost-effec- 
tive would be in danger of losing all 
claim to being civilized. Similarly, ag- 
gressively treating those with cancers 
of the head and neck might not be cost- 
effective yet might be the intrinsically 
right thing to do, at least until point Z 
(discussed earlier) has been arrived at. 

A deontological approach to the ra- 
tioning of medical care considers the 
way in which life randomly assigns 
different genetic endowments as well 
as later afflictions to each individual. 
In only a few cases is there a strongly 
established correlation between indi- 
viduals behaviors and the diseases 
they contract as a result. Cigarette 
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smoking and the onset of carcinoma of 
the larynx or cardiovascular disease 
might be a case in point. Most dis- 
eases, however, seem to be randomly 
assigned, either from birth or as a 
result of the vicissitudes of fortune. If 
this be aecepted, it fellows that each 
individual ought to be entitled to as 
much medical care-as will enable her to 
live as long as possible a life of good 
quality with whatever disease she has. 
This means that different individuals 
would be entitled to different amounts 
of medical care. The cost of treating 
someone whose problem is otosclerosis 
will be different frem treating someone 


-1 with endocarditis; the person born 


with cystic fibrosis will require more in 
the way of mediea! care than someone 
who is normally healthy but who 
breaks a leg while skiing. A deontolog- 
ical argument might be made for pro- 
viding each individual whatever is 
needed in the way of medical care to 
function as closely as possible to their 
optimum level fer as long as possible. 
Accordingly, I prapose a modification 
to Daniels’ notion of age-typical func- 
tioning. Instead, I think we should 
begin to talk in terms of “specific dis- 
ease-typieal functioning." 

Rawls," whom I follow at this point, 


would go further. Given the fact that 


different categomies of individuals have 
differing needs, he would argue that 
any increase im the amount of care 
given to one group can only be justified 
if correspending-increases are given to 
those in other categories. I believe the 





converse of this is true as well: that 
any decrease in the amount of care 
given to individuals (this is to say, 
rationing) can only be justified if corre- 
sponding decreases are made in the 
amount of care provided to those in 
other categories. Tha: is to say, ration- 
ing can occur across the board yet at 
the same time result in different levels 
of euts being made in the care afforded 
differing categories of individuals. This 
is because the needs within each cate- 
gory are different. If the notion of 
specific disease-typical functioning be 
accepted, then it is possible to think of 
reducing the level of specific disease- 
typical functioning across the board, 
while simultaneously making different 
cuts within each category of patients to 
implement such a decision. This would 
both be equally fair to all people, no 
matter what disease category they 
were in, and allow for different 
amounts of medical care to be provided 
to those in the different categories. 

It would be much more complicated 
to work out such a system of rationing 
than it would be to make cuts based on 
cost-effectiveness. But it comes closer 
to expressing the real meaning of dis- 
tributive justice. On this view, then, if 
explicit nontreatment decisions had to 
be made at a policy level, then rather 
than eliminating from our list of priori- 
ties any treatment of patients with 
cancers of the head and neck, a deci- 
sion might be made to continue treat- 
ing patients in this category but also to 
move point Z backward toward X, 
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while doing the same for patients in 
other categories. 

I set these ideas before you tenta- 
tively, recognizing that there is much 
work to be done in terms ef developing 
and refining them before they could be 
useful in terms of publie policy decision 
making. I have argued in favor of 
limiting therapy when further diagnos- 
tic tests would not make a significant 
difference to treatment decisions, and 
in support of nontreatment clinical de- 
cisions once point Z has been reached. 
Also, I have suggested the outline of 
an argument against a policy decision 
no longer aggressively to treat pa- 
tients with cancers of tke head and 
neck. I trust that these thoughts will 
stimulate further reflection and action. 


References 


1. Young EWD. Alpha and Omega: Ethics at the 
Frontiers of Life and Death. Reading, Mass: Addi- 
son-Wesley Publishing Co; 1989. 

2. Callahan D. Setting Limits: Medical Goals in 
an Aging Society. New York, NY: Simon & Schus- 
ter Inc Publishers; 1987. 

3. Daniels N. Am I My Parents’ Keeper? An 
Essay on Justice Between the Young and the Old. 
New York, NY: Oxford University Press Inc; 1988. 

4. Veatch RM. Justice and the economics of ter- 
minal illness. Hastings Cent Rep. 1988;18:34-40. 

5. Strosberg MA, Fein IA, Carroll JD, eds. Ra- 
tioning of Medical Care for the Critically Ill. 
Washington, DC: The Brookings Institution; 1989. 

6. GolenskiJ. The crisis in American health care: 
is rationing necessary? Read at the inauguration of 
the Stanford University Center for Biomedical 
Ethics; February 14, 1990; Palo Alto, Calif. 

T. Lebacqz K. Six Theories of Justice. Minne- 
apolis, Minn: Augsburg Publishing House; 1986. 

8. Rawls J. A Theory of Justice. Cambridge, 
Mass: Harvard University Press; 1971. 


Nontreatment— Young 773 





ee ss 


Gender Influences Subsite of Origin of 


Laryngeal Carcinoma 


William T. Stephenson, MD; Douglas E. Barnes, MD; Frederick F. Holmes, MD; Charley W. Norris, MD 


e The relationship of gender to laryngeal 
cancer is not well understood. We analyzed 
688 laryngeal cancers diagnosed in Kansas 
from 1980 through 1989 for sex differences 
in subsite distribution (glottis, supraglottis, 
subglottis, and laryngeal cartilage) as well 
as survival, histologic grade, and age at 
diagnosis. The ratio of glottic to supraglot- 
tic tumors was 22.12:1 in men and 0.56:1 in 
women, a highly significant difference. Sur- 
vival in glottic tumors was significantly bet- 
ter than in supraglottic tumors, but survival 
was not significantly better for women than 
it was for men. Glottic tumors were signifi- 
cantly more likely than were supraglottic 
tumors to be of low-grade malignancy for all 
subjects and for male subjects alone, but 
not for female subjects alone. Women were 
younger at time of diagnosis than were 
men, but not significantly so. Gender is an 
important factor in the genesis of laryngeal 
cancer. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:774-778) 
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(Pee of the larynx accounts for 
1.2% of all new cases of malignan- 
cy in the United States. However, 
there is a wide disparity in incidence 
between men and women. There are 
approximately 10 000 cases annually in 
men, while there are only 2300 cases 
annually in women. It represents 0.7% 
of all cancer deaths (1.1% in men, and 
0.396 in women). 

As cancer of the larynx is principally 
a disease of men, many investigations 
have used only male subjects in their 
study populations. Only a small num- 
ber of articles have attempted to docu- 
ment differences in laryngeal cancer 
between male and female patients. For 
this reason, information on how carci- 
noma of the larynx differs in women is 
sparse. 

A recent study using the National 
Cancer Institutes SEER  (Surveil- 
lance, Epidemiology and End Result) 
data found that among patients with 
laryngeal cancer originating in the 
glottic region (the area from the apex 
of the ventricle to 1 em below the true 
cord), there was a higher male-to-fe- 
male ratio than in tumors of the su- 
praglottis (the laryngeal area superior 
to the ventricle)? As patients usually 
present with the sex known and the 
subsite of the suspected laryngeal ma- 
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lignaney unknown, we thought it im- 
portant to evaluate the data in reverse 
fashion, ie, determining the glottic-to- 
supraglottic tumor ratio by gender. 
We believed that presenting the data 
in this fashion would be more clinically . 
useful. 

This study is, therefore, a descrip- 
tion of various demographic variables 
in registered cases of laryngeal cancer, 
including subsite of origin, sex, surviv- 
al, histologic grade, and age at diagno- 
sis. These variables are compared and 
contrasted for the various subsites of 
the human larynx. 


MATERIALS AND METHODS 


Data used in this study were obtained from 
the Cancer Data Service, the cancer registry 
forthe state of Kansas. Only cases represent- 
ing primary occurrence of malignaney were 
included. Subsites and grades were those 
designated by the World Health Organiza- 
tion as outlined in the /nternational Classifi- 
cation of Diseases for Oncology (ICDO) in 
1976.° Cases registered in the period 1980 
through 1989 were included. Subsites were 
glottis, supraglottis, subglottis, and laryn- 
geal cartilages. As there were very few tu- 
mors of the subglottis and laryngeal carti- 
lages, these tumors were analyzed as a single 
group. The JCDO grade I and grade II tu-* 
mors (well differentiated and moderately 
well differentiated) were considered low 
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* 


grade, and grace IH and grade IV tumors 
(poorly differeniated and undifferentiated) 
were considerec hign grade. As differences 
between tumors arising from different sub- 
sites were the -rimary focus of this study, 
cases presentin; with multifocal (or transg- 
lottic) tumors w=re rot included. 

Differences infocation and grade of tumors 
were analyzed with ^wo-by-two contingency 
tables using the x” method for independent 
observations. D tferences in age at diagnosis 
were determine 1 using analysis of variance . 
Survival analys:s' was used to compare the 
survival curves ef individual subsites with all 
other subsites .nd to compare differences 
between sexes. These calculations made ap- 
propriate adjusmmer for censored observa- 
tions, ie, for those still alive at the end of the 
study). 

A level of sign=icance of .05 was used for all 
statistical tests. No corrections in survival 
analysis were made tor age at diagnosis. No 
attempt was mele tə analyze the effects of 
treatment on leagth or quality of survival. 
Follow-up data were-collected on all surviv- 
ing patients wit sin tae last year. Where ap- 
propriate, meas: res of central tendency, ra- 
tios, and per-entages were calculated 
according to stamdare statistical technique. 


RESULTS 


In the perod 1980 through 1989, 
there were 87* cases of laryngeal carci- 


. noma registered with the Cancer Data 


Service. All cases represented primary 
occurrenee of malignancy. Of these 878 
cases, subsite was registered in 82.2%. 
There were 3- cases in which tumors 
overlapped su»sites or were otherwise 
of indetermmate subsite origin. 
Among the 488 remaining tumors, 
61.5% were gl-ttic tumors, 36.8% were 
supraglottic tamors, 1.3% were sub- 
glottie tumors and 0.4% were tumors 
of the laryngeal cartilage. These 688 
cases of laryngeal cancer in which sub- 
site of origim was known were the 
substance of this study. 

There were 11€ (16.9%) female and 
572 (83.P%) male subjects; 92.4% of 
them were waite, 4.9% were black, 
and 2.7% wer» Hispanic, Oriental, or 
another race. No differences in sex or 
subsite distributien were noted with 
respect te race. 

Survival daza ave shown in Table 1. 
Survival ef patients with tumors of the 
glottic region was better than that for 


_ «patients with supraglottic tumors (log 


rank P=.0008, Wilcoxon P=.0001). 
Survival of patients with the more rare 







Subsite 
and Sex n 1 


Glottic 
Both sexes 


Male 
Female 





Supraglottic 
Both sexes 


Male 
Female 


Other subsites * 
Both sexes 


All subsites 
Male 


Female 


.022 








jects separately. 


Supraglottic 
(180) 


Other 
(10) 


Glottic-to-Supraglottic Ratio, 
2.12:1 





Table 1.— Survival of Patients With Laryngeal Malignancies by Subsite and Sex 


.664 
.542 + .138 310 + .128 


* RA ‘ « 
Insufficient number of cases to calculate 10-year survival or to calculate survival for male and female sub- 


Survival, y 












.028 .032 .211 + .036 












Insufficient 





.351 + .023 
.412 + .057 


Female 


Supraglottic 
7 


(73) 


Other 
(2) 


Glottic-to-Supraglottic Ratio, 
0.56:1 


Subsite distribution of cancer of the human larynx by sex. 


subglottic or laryngeal cartilage tu- 
mors was statistically different from 
that of patients with glottic tumors 
(og rank P=.0001, Wilcoxon 
P=.0001), but it was not significantly 
different from that of patients with 
tumors of the supraglottis. Survival in 
female subjects was somewhat better 
than that in male subjects regarding 
both glottic and supraglottic tumors, 
but this was not statistically 
significant. 

As seen in the Figure, the ratio of 
glottic to supraglottic tumors in men 
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was 2.12:1. This ratio was nearly re- 
versed in women with a glottic to 
supraglottic ratio of 0.56:1. This differ- 
ence in subsite distribution was signifi- 
cant at P —.00000001. 

Microscopic confirmation was avail- 
able for 98.8% of cases. Data on tumor 
grade was recorded on 70.2% of tu- 
mors. Of these cases, 24.0% were 
grade I, 57.396 were grade II, 16.1% 
were grade III, and 2.5% were grade 
IV. Further stratification of low-grade 
vs high-grade tumors by sex and sub- 
site is shown in Table 2. The glottic 


Gender Influences —Stephensonetal 775 


region had more low-grade tumors, 
and the supraglottic region had more 
high-grade tumors (P=.00000007). 
This difference was also significant for 
male subjects alone (P= .0000004), but 
not for female subjects alone (P = .08). 
Data regarding patients age at time 
of diagnosis are presented in Table 3. 
Glottic tumors presented at a later age 
than did supraglottic tumors by 2.3 
years (95% confidence interval, 0.7 to 
3.9 years). Male patients presented at 
a later age than did female patients by 
2.4 years (95% confidence interval, 0.3 
to 4.4 years). Substratification by sex 
and subsite simultaneously did not re- 
sult in statistically significant differ- 
ences in age at time of diagnosis. 


COMMENT 


The Cancer Data Service, the tumor 
registry for the state of Kansas, has 
laryngeal cancer registered as early as 
1944. The first tumor registered by 
subsite (glottic vs supraglottic) was 
registered in 1947. For this study, the 
period beginning in 1980 was elected, 
as tumors were routinely registered by 
subsite after this date. 

We are not the first to document 
differences between male and female 
subjects with regard to subsite distri- 
bution (Table 4). Wynder et al report- 
ed a male-to-female ratio of 14.9:1 in 
1956,’ and a 4.6:1 ratio in 1976." These 
reductions in sex ratio over time have 
been attributed to the large inerease in 
the number of female subjects who 
smoke cigarettes. The SEER data' for 
the period 1973 to 1982 reported a 
male-to-female ratio of 4.9:1, which 
was similar to those given by Wynder. 

Stating the sex ratio by subsite, as 
above, is probably less clinically useful 
than presenting the subsite ratio by 
sex. For instance, if a given female 
patient is suspected of having laryn- 
geal malignancy, is the tumor more 
likely to arise from the glottis or the 
supraglottis? None of the previous 
studies have, to our knowledge, pre- 
sented their data in this fashion. For 
this reason, we have also shown the 
glottic-to-supraglottic tumor ratio by 
sex for each of the previous studies in 
Table 5. These ratios were calculated 
from data presented in each article. 

The most significant finding in the 
present study was that, unlike in male 


Table 2.—Ratio of Low-Grade to High-Grade* Tumors by Subsite and Sex 


Low-Grade-to-High-Grade Ratio 
———————————————————————— 
Sex All Subsites Glottic Supraglottic P by x?t 


n 
Male 391 4.7:1 9.0:1 2.3:1 .0000004 
92 .08 


Female 3.4:1 8.3:1 24:1 

Both sexes 483 4.5:1 8.9:1 2.4:1 .00000007 
* Low-grade tumors were considered grades | and Il, and high-grade tumors were consicered grades Ill and 
IV, using designation recommended by the /nternational Classification of Diseases for Oncology.? 


tx? calculated from two-by-two contingency table of glottic vs supraglottic tumors for high-grade vs low-grade 
tumors. 










Table 3.—Average Age at Initial Diagnosis for Laryngeal Carcinoma by 
Subsite and Sex* 


Average Age at Diagnosis, y ty 
T ————————————————————— [ 
Glottic Supraglottic Other All Subsites 


Male 66.4 + 1.1 64.2 + 1.5 66:7 t 5.3 65.7 + 0.9 
Female 63.8 + 3.4 62.9 + 2.2 63.8 + 1.0 63,3 + $18 
Both sexes 688 65.1 3$ 1.1 63.8 + 1.2 67.9 + 4.5 65.3 + 0.8 





*Values are mean + SD. 





Table 4.—Ratio of Male to Female Sexes by Subsite: A Comparison of Studies 


Male-to-Female Ratio 
TTF hh OT - 1 
Glottic Supraglottic All Subsites * 













Period 





Source, Year 







Present study 688 1980-1989 9.3:1 2.5:1 4.9:1 
von Essen et al,?? 1968 96 1935-1959 15.3:1 10.0:1 13.5:1 
Wynder et al,* 1956 214 1952-1954 19.6:1t 11.3:1t 14.9:1 
Wynder et al,* 1976 314 1970-1973 7.0:1 3.3:1 4.6:1 
Yang et al,’ 1989 6682 1973-1982 7.8:1 2.8:1 4.9:1 





* Includes the more rare subglottic and laryngeal cartilage tumors, but excludes tumors in"which subsite was 
not specified. 
TActual calculations presented in follow-up article.* 


Table 5.—Ratio of Glottic to Supraglottic Tumors by Sex: A Comparison ef Studies * 


Glottic-to-Supraglottic Ratio 
i 
Male Female Both Sexes 









Period 





Source, Year 






Present study 676 1980-1989 2. 12-1 0.56:1 1.67:1 
von Essen et al,?? 1968 82 1935-1959 1.53:1 1.00: 1 1.48:1 
Wynder et al,° 1956 214 1952-1954 1.15:13 0.56:11 1.01:3 






Wynder et al,® 1976 314 1970-1973 *AT: 0.56:1 1.02:1 


Yang et al,’ 1989 6572 1973-1982 2.01:1 0.73:1 1.68:1 


* Calculated from data presented in each study. 

tincludes only glottic and supraglottic tumors. 

tExpressed as extrinsic and intrinsic tumors, which is not exactly the same as the classification used in this 
study. 





subjects, supraglottic laryngeal malig- 
nancies are the most common laryn- 
geal carcinomas in female subjects. 
Glottic tumors are generally consid- 
ered to be more common than are 


776 | Arch Otolaryngol Head Neck Surg — Vol 117, July 1991 


supraglottie tumors, but this has tradi- 
tionally been calculated from either 
male patients alone, or patients of both... 
sexes together. As laryngeal cancer is 
more common in men, the higher inci- 
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dence of glottie tumors in men has 
obseured the reversed incidence in 
women. 


Incidence for Laryngeal Cancer 
for Male and Female Subjects 


The current age-adjusted annual 
cancer incidence rate for cancer of the 
human larynx is 8.4 for men, and 1.6 
for women, both per 100 000 popula- 
tion. Similarly, the age-adjusted mor- 
tality is 2.5 for men, and 0.5 for wom- 
en. The 5-year survival for whites is 
68% and 53% for blaexs (1980 through 
1985). There is no difference in the 5- 
year survival rate between sexes of 


a either race. 


^ 


Laryngeal eancer occurs principally 
in the seventh decade of life.” A 1970 
study by the Biometry Branch of the 
National Cancer Instizute showed that 
the age incidence curve for female 
patients peaked prior to age 60 years, 
and for male patients it peaked at age 
70 years." The decreased incidence in 
male subjects after age 70 years may 
be a real drop, or may only represent a 
cohort effect since heavy smoking was 
much less prevalent im the 19th centu- 
ry and early 20th century. 

Others propose tha: there may be a 
group of individuals predisposed to la- 
ryngeal eancer As the population 
ages, there are fewer susceptible indi- 
viduals, a smaller poo, and therefore a 
drop in the age-related incidence. In 
women, the decreased incidence after 
age 60 years is likely secondary to the 
change of smoking habits among wom- 
en during the midcle part of this 
century. 


Differences Between the Glottic 
and Supraglott c Regions 
of the Larynx 


Subsites within the larynx show his- 
tologic differences in utero as early as 
14 to 18 weeks." The glottic region is 
covered with squamous epithelium. 
The supraglottie rezion is covered 
chiefly with ciliated columnar epitheli- 
um, although islands of squamous cells 
are noted throughout. The presence of 
squamous cells in the supraglottic re- 
gion was previously thought to repre- 
sent metaplasia. Squamous metaplasia 


.in the supraglottis probably occurs, 
* but this determinatien is difficult, as 


some squamous tissue is now known to 


be present in the normal human 
supraglottis. 

Differences in response to carcino- 
gens have also been shown between 
the glottis and supraglottis. The two 
etiologic factors in laryngeal malignan- 
cy that have received the majority of 
the attention are tobacco and alcohol, 
although numerous other factors have 
been implicated.” The risk of develop- 
ing cancer of the larynx is significantly 
higher in smokers than in nonsmokers, 
and the risk is proportional to the 
amount of tobacco smoked. Alcohol 
consumption has been demonstrated to 
show both an independent and a de- 
pendent effect when combined with 
tobacco smoking. 

This combined effect of tobacco and 
alcohol appears to be more pronounced 
in the supraglottie region than it is in 
the glottis, and may even be synergistic 
rather than additive in this region.^" 
Data from France suggest that a syner- 
gistic effect of tobacco and alcohol use 
seen in the supraglottis is most pro- 
nounced in individuals with extremely 
high intakes of both alcohol and tobacco. 
The relative risk of supraglottic laryn- 
geal cancer reported for patients using 
more than 30 g of tobacco and more 
than 160 g of alcohol per day was 1094 
when compared with those with no or 
minimal use of these substances." The 
relative risk for drinking 160 g of alco- 
hol alone was 51, and for smoking 30 g 
of tobacco alone the relative risk was 
47. It is possible that differences in 
smoking and drinking habits between 
men and women account for some of 
the distribution difference between 
subsites. This is especially likely in 
light of the fact that glottic tumors are 
more common in men, and supraglottic 
tumors are more common in women. 


Differences Between the Male and 
Female Larynx 


It is well known that the normal 
human larynx is a target organ for 
several steroid hormones. Progester- 
one, estrogen, and androgen receptors 
have been demonstrated in laryngeal 
tumor specimens by several investiga- 
tors. Virolainen et al" evaluated tumor 
specimens by subsite (glottic vs su- 
praglottic) and found examples of each 
receptor. Their study found no appar- 
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ent correlation to the patient’s sex; 
however, their sample size was small 
(23 men and three women). The high- 
est level of androgen receptor was 
found in the single case of supragiottie 
cancer in a female patient. This tumor 
was also positive for estrogen recep- 
tors. Elevated estrogen receptor con- 
centrations were only fownd in three 
tumor specimens. It is possible that 
the relative predominanee of supra- 
glottie tumors in women may be relat- 
ed to the effect of steroid hormones, 
but it is unclear at this peint how this 
effect might be exerted. Sideropenic 
dysphagia (Plummer-Vinson syn- 
drome) may account for some of the 
subsite distribution difference between 
men and women. These patients are 
usually edentulous women over the 
age of 40 years, with atrophic oral 
mucosa and spoon-shaped nails. The 
dysphagia usually results from an 
esophageal web. These patients have a 
higher incidence of a number of malig- 
nancies, among them supraglottic car- 
cinoma.” However, this is unlikely to 
account for all the difference in subsite 
distribution between sexes. 

Differences in survival between 
male and female patients have also 
been described. In the present study, 
improved survival was shown for fe- 
male patients regarding both subsites, 
although the difference was not statis- 
tically significant. Eibanc et al" were 
able to show improved disease-free 
survival rates for female patients with 
laryngeal cancer, although their study 
also failed to show an improved overall 
survival rate. This same study showed 
that local recurrence occurred in 31% 
of men and 1846 of women. The finding 
in the present study that female sub- 
jects present at an earlierage with the 
diagnosis of laryngeal cancer by 2.4 
years may also account for some ef the 
difference in survival. 

Our data regarding the grade of 
tumors is not likely to account for 
differences in survival between sexes, 
because the difference in grade was 
small and because grade has little im- 
pact on survival. Tumor grade has 
been shown to make no significant 
difference either in overall survival or 
in disease-free survival." These same 
researchers found that low-grade 
(grades I and II) tumors constituted 


Gender Influences— Stephenson etal 777 


73 


84% of laryngeal carcinomas. In this 
study, 81% of tumors were low grade. 


Sources of Bias and Conclusions 


The major source of bias in the pre- 
sent study is the large number of tu- 
mors for which subsite was not speci- 
fied (17.896). It is possible that if the 
subsite were known on these tumors 
that our findings could be altered. Sec- 
ond, research using retrospective reg- 
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istry data is inherently subject to sys- 
tematic errors. However, we have 
been unable to identify any such errors 
in the present study, and the Cancer 
Data Service has been in operation for 
nearly five decades. 

We conclude, therefore, that women 
are more likely to have cancer of the 
supraglottis than of the glottis. Not- 
withstanding the tendency to high- 
grade tumors in the supraglottis, wom- 
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"Modified Approach for Ethmoid 
and Anterior Skull Base Surgery 


Jacques Pinsolle, MD; François San-Galli, MD; François Siberchicot, MD; 
Philippe Caix, MD; Angel Emparanza, MD; François-Xavier Michelet, MD 


e The use of combined craniofacial re- 
section is well established for tumors of the 
ethmoid bone and the anterior aspect of the 
base of the skull. Mobilization of the medial 
fronto-orbital ridge improves the transbasal 
approach and can be oerformed with a 
monobloc bone flap. W= describe an en 
bloc bifrontal craniotomy including the su- 
praorbital ridges-and the nasal bones. This 
provides a wider angle cf approach to the 
anterior aspect of the base of the skull than 
any other method and avoids retraction of 
the frontal lobes. This ype of bone flap 
procedure can be perfommed after a wide 
periosteal dissection in the coronal area of 
the scalp alone, without facial skin incision. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:779-782) 
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he concept of combined craniofa- 

cial approach for ethmoid tumors 
was described by Ketcham et al in 
1963 and is now widely accepted. 
Modifications have been proposed to 
provide ample exposure of the anterior 
aspect of the base of the skull" and to 
extend the resection to related struc- 
tures."^ The reconstructive procedures 
of the defect created in the dura and 
bone are also well delineated.’ 

For surgical treatment of the eth- 
moid bone and the anterior aspect of 
the base of the skull, we propose an en 
bloc bifrontal craniotomy including the 
supraorbital ridges and the nasal 
bones. This type of bone flap can be 
performed after a wide periosteal dis- 
section in the coronal area of the scalp 
alone, without facial incision. 


TECHNIQUE 


A classic coronal scalp incision is made be- 
hind the hairline. The periosteum is dissect- 
ed from the scalp and the skull for further 
repair of defects of the base of the skull. 
Periosteal dissection is continued beyond the 
supraorbital ridges to the orbital roof, the 
lateral and medial aspects of the orbital 
walls, and the nasal bones. The supraorbital 
nerves and medial palpebral ligaments are 
identified and carefully dissected (the supra- 
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orbital nerves are dissected from the supra- 
orbital notch; if there is a foramen, the lower 
part is removed to allow dissection.) A bi- 
frontal craniotomy is performed by routine 
technique, en bloc with the supraorbital 
ridges and the nasal bones, away from the 
lacrimal sac, using an oscillating saw in the 
latter step (Fig 1). The free bone flap is then 
mobilized. 

This technique provides a wide approach 
and allows easy tumer spread assessment 
and resection of malignant ane large benign 
tumors of the ethmoid bone ard the anterior 
portion of the sphenoidal sinus, along with 
the overlying dura, if necessary, without ex- 
cessive retraction of the frontai lobes (Fig 2). 
Additional orbital exenteratien and resec- 
tion of the orbital wall are possible. 

In all patients, the technique allows easy 
repairs of dural and bony defects that are 
covered by the pedicled periosteal flap. The 
periosteum is incised medially to replace the 
free bone flap, which is secured by miniplates 
(Fig 3). Previously, the mucosa and the pos- 
terior wall of the frontal sinuses have been 
entirely removed and the frontal ducts oblit- 
erated. Correct positioning of tne medial can- 
thus is made by a transnasal wire. The scalp 
incision is closed routinely. 


PATIENTS 


From 1985, seven patients were operated 
on with this technique. There were two wom- 
en and five men (age range, 42 to 61 years). 
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Fig 2.—Intraoperative view of the base of the 
Skull. 





Fig 4.—Ethmoidal fibrous dysplasia threatening 
the optic nerve in a 42-year-old patient. 





Fig 3.—Replacement of bone flap. 


All patients had tumors originating in the 
ethmoid bone: three adenocarcinomas, one 
dedifferentiated carcinoma, one squamous 
cell carcinoma, one fibrous dysplasia, and one 
mucocele. All patients underwent total eth- 
moidectomy, with additional resection of the 


orbital walls in three cases and anterior 


sphenoidectomy in two cases. In two cases, 
dural involvement necessitated a resection. 
The dura was repaired with periosteal free 
graft. The bony defects of the anterior aspect 
of the base of the skull and the orbital walls 
were closed by iliac bone grafts that were 


780 Arch Otolaryngol Head Neck Surg — Vol 117, July 1991 


covered by pedicled periosteal flaps sutured 
underneath. 

The five patients with malignant tumors 
underwent postoperative r:diotherapy (60 
Gy) after 4 to 6 weeks, amd one had had 
previous chemotherapy. 


RESULTS 


In the immediate postcperative peri- 
od, there were no serious complica- 
tions. Only one patien: experienced" T 
mental confusion for a few days. 
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Fig 6.— Left, Reconstruction achieved with iliac bone graft for the base of the skull. Right, Reconstruction of orbital wall by bone 
graft secured tcthe free bone flap. 


Two patients died of meningeal me- 
tastases after 18 montas. The five re- 
maining patients had a follow-up peri- 
od of 10 to 56 months. Mean follow-up 
was 30 menths. All pazients had ade- 
quate bone healing, mcluding those 
who underwent postoperative radio- 
therapy. There was no Dersistent post- 
operative supraorbital sensory loss: 
nerve function always returned within 
3 months. The cosmet.c results were 
very satisfactory (Figs 1 through 7). 


COMMENT 


With only one operating field, this 
technique provides a wider angle of 
approach to the skull base than any 
other method. Consequently, it mini- 
mizes retraction of the frontal lobes, 
thus improving the postoperative peri- 
od (Fig 8). In comparison with a supra- 
frontal anterior craniotomy, the angle 
of approach to the base of the skull is 
wider, and there is no need for com- 
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bined facial incision. As for the trans- 
frontal approach to the skull base, the 
angle is almost the same, but even 
with a combined midfacia’ degloving 
incision, the removal of nasal bones for 
safe en bloc resection of ethmoid tu- 
mors is more complicated; cn the other 
hand, such midfacial incision necessi- 
tates another operating field, making 
the surgical process more difficult. 
Exposure of the floor of the anterior 
cranial fossa allows perfect assessment 
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of tumor spread to the ethmoid and 
sphenoid bones and the orbits, with 
control of the optic nerves, or dura. 
After resection (Fig 5), the base of the 
skull, the orbital walls, and especially 
any dural defects are easily repaired if 
necessary (Fig 6). The perfect fit of the 
free bone flap and the fact that there is 
no facial incision ensure very satisfac- 
tory cosmetic results (Fig 7). Howev- 
er, if the patient needs additional max- 
illary resection, an intraoral incision is 
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Fig 7.— Preoperative (left) and postoperative (right) views of the patient. 


required. 

Disadvantages of this surgical ap- 
proach should not be different from 
any other type of cranial bone flap, ^ 
particularly the  transfrontal ap- 
proach," although the number of pa- 
tients is not yet sufficient for final 
judgment. The only actual contraindi- 
cation seems to be heavy preoperative 
radiotherapy that may lead to osteo- 
myelitis and bone removal from the 
craniotomy.' The problem of infection 
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Fig 8.—Contrasting views ofoperating fields. 


and sequestration of bone grafts is 
largely solved by the periosteal pedi- 
cled flap sutured underneath. 
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Nasal Tip Projection 


í Quantitative Changes Following Rhinoplasty 


Mark A. Petroff, MD; E. Gaylon MeCollough, MD; David Hom, MD; Jack R. Anderson, MD 


e Fifty-one patients were enrolled in a 
study and underwent primary rhinoplasty. 
Serial nasal tip projection measurements 
were made preoperatively, intraoperatively, 
and 6 months postoperatively. Actual 
changes in measured ^asal tip projection 
were evaiuated with resoect to preoperative 
goals and specific procedures used to ac- 
complish these goals in the nasal tip. Sever- 
al useful observations ere made from these 
data: (1) The most important components of 
nasal tip projection in the postsurgical na- 
sal tip are the medial crura, their attachment 
to the caudal septum, and the presence of 
additione! cartilaginous grafts placed be- 
tween the medial crura or beneath the crural 
feet. (2) Actual nasal tip projection will de- 


ABER preoperative diagnosis 
and successful surgical control of 
the nasal tip is the key to obtaining 
good results following  rhinoplasty. 
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crease postoperatively, unless measures to 
increase the length and strength of the 
medial crural segment are taken (ie, McCol- 
lough-modified Goldman tip procedure, car- 
tilage struts, plumping grafts, etc), regard- 
less of the preoperative goal. (3) The 
double-dome unit procedure is effective in 
narrowing the wide or bulbous lobule but 
alone does not permanently increase nasal 
tip projection. (4) Conservative tip proce- 
dures, such as a complete strip, result in 
decreased nasal tip projection and should 
therefore be used in patients in whom retro- 
displacement of the nasal tip is the intended 
result. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:783-788) 


While much effort is directed toward 
determining what constitutes an aes- 
thetically projected nasal tip, little has 
been done to actually study the effects 
of “standard” rhinoplasty techniques 
on nasal tip projection (NTP). Are we 
really achieving our preoperative goals 
to increase, decrease, or maintain tip 
projection, or are we simply creating 
illusions of changes in NTP by altering 
the relationship of the tip to adjacent 
structures, such as the dorsum or up- 
per lip? 

Nasal tip projection may be defined 
as that distance that the tip-defining 
point projects anterior to the facial 
plane (Fig 1). Despite the numerous 
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ratios and formulas that have been 
presented to enable the surgeon to 
determine the most aesthetic amount 
of NTP,’ we most often make a subjec- 
tive judgment based on a physical ex- 
amination and careful analysis of 
preoperative photographs. Diagnosis 
always precedes treatment, and most 
surgeons therefore have a clear objec- 
tive to maintain, increase, or decrease 
the NTP that exists in the preoper- 
ative state. 

Our “perception” of NTP is influ- 
enced by many factors. Chin projec- 
tion, upper lip height, nasolabial angle, 
dorsal height, nasofrontal angle, and 
other physical characteristics can influ- 
ence our perception of NTP. Often, 
surgical changes, such as tip rotation, 
may create apparent increases in NTP 
when in fact support anc projection of 
the tip have been lost. 

Most soft-tissue relationships and 
many structural components contribut- 
ing to the support of the nasal tip are 
disrupted during rhinoplasty. Janeke 
and Wright’ elegantly demonstrated 
the structural support mechanisms for 
the nasal tip with the use of cadaver 
dissections. McCellough and Mangat’ 
elaborated on these tip support mecha- 
nisms with use of the "trypod" analogy. 
Most now agree that fcur basie ana- 
tomic relationships provide the major- 
ity of support to the nasal tip (Fig 2): 
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Fig 1.— Nasal tip projection (NTP) is defined as 
that distance that the tip-defining point extends 
anterior to the facial plane. 


(1) fibrous connections between the 
upper and lower lateral cartilages, 
(2) interdomal “ligamentous” attach- 
ment to the superior septal angle, 
(3) strength and attachment of the feet 
of the medial crura to the caudal sep- 
tum, and (4) length and direction of the 
lateral crura. 

During the course of a standard 
rhinoplasty, most of the above compo- 
nents of tip support are disrupted. 
Both intracartilaginous and intercarti- 
laginous incisions interrupt the normal 
overlapping arrangement of the upper 
and lower lateral cartilages. These in- 
cisions usually connect with a transfix- 
ion or hemitransfixion incision that dis- 
rupts the fibrous connection between 
the domes and the superior septal an- 
gle. Also, depending on the extent of 
the transfixion incision, the attach- 
ment of the medial crura to the caudal 
septum may be interrupted, thereby 
further weakening support of the nasal 
tip. Vertical dome division and other 
procedures that shorten the lateral 


." erura to accomplish tip rotation dra- 


» 


. Telescoping Attachment of 
Upper and Lower 
Lateral Cartilages 


. Length and Direction of 
Lateral Crura 


. Medial Crural (Feet) 
Attachment to 
Caudal Nasal Septum 


. "Ligamentous Attachment" of 
superior Septal Angle 
to Domes of Lower 
Lateral Cartilages 


Medial Crural Attachment 
to Caudal Septum 





Fig 2.—Nasal tip support mechanisms that exist in the preoperative state, most of which are disrupted 


during the course of a standard rhinoplasty. 


matically deproject the tip by negating 
the contribution of the lateral crura to 
NTP. Therefore, in utilizing either a 
“delivery” or a “cartilage-splitting” ap- 
proach, most of the support mecha- 
nisms of the nasal tip are weakened or 
totally disrupted. 

Equally important in considering tip 
Support mechanisms are the actual 
structural modifications that are fre- 
quently made during rhinoplasty. 
Lowering the cartilaginous dorsum 
and shortening the caudal septum both 
have a profound effect on the postoper- 
ative position of the nasal tip. 

The purpose of our study was to 
prospectively analyze the effects of the 
rhinoplasty techniques of one of us 
(E.G.McC.) on NTP. Specifically, we 
addressed the following questions: (1) 
What is the quantitative effect of a full 
transfixion incision vs a partial trans- 
fixion incision on NTP? (2) What are 
the most important components of 
NTP, namely, what surgical maneu- 
ver(s) is most important in maintain- 
ing, decreasing, or increasing NTP? (3) 
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How often do we actuallv accomplish 
our preoperative goal with respect to 
NTP? (4) How much does the average 
nasal tip "settle" during the first 
6 months following  rhinoplasty? 
(5) What, if any, increase in apparent 
NTP occurs with injection of local 
anesthetics? 


PATIENTS AND METHODS 


Fifty-one consecutive patients requesting 
primary rhinoplasty procedures were en- 
rolled in the study between August and De- 
cember 1989. Patients requesting revision 
procedures were excluded from the study. A 
nasal tip projectometer (Rubin-Webster 
Projectometer, Zinnanti Surgical Instru- 
ments, Chatsworth, Calif) wasused to obtain 
all NTP measurements. Measurements were 
performed in a standard fashion by resting 
the instrument on the anteriormaxillary inci- 
sor teeth and the glabellar region. Five NTP 
measurements were made, including preop- 
eratively, following local anesthetic infiltra- 
tion, before applying the nasal splint, and 1 
week and 6 months following surgery. 

All surgical procedures were performed 
by one of us (E.G.McC.), and-all local anes- 
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thesia was administered by two of us 
(M.A.P. and D.H., fellows) in a standard 
fashion. In each case, a preoperative goal to 
maintain, increase, or decrease projection of 
the nasal tip was recorded (by E.G.McC.). In 
all cases, we utilized a delivery technique 
through intercartilaginous and marginal inci- 
sions to expose the nasa! tip. The intercarti- 
laginous incision eonnected with a transfix- 
ion incision in all cases. Depending on 
preoperative goals, the transfixion incision 
was made either partially or fully down the 
membranous columella to either preserve or 
disrupt the attachments of the medial crural 
feet to the caudal septem. Tip procedures 
used fell into three categories (Fig 3): (1) 
complete strip (excision of the cephalic por- 
tion of the lateral crural only), (2) double- 
dome uni:* utilizing sutures and incisions in 
the domes of the lower lateral cartilages, and 
(3) McCollough-modified Goldman tip proce- 
dure withevertical divisien of the domes with 
or without a strut of septal cartilage between 
the medial crura. 

Depending on the preeperative goal, mea- 
sures to lengthen, strengthen, or weaken the 
medial crura were used in conjunction with 
all of the above ‘techniques (ie, cartilaginous 
struts, plumping grafts, extended transfix- 
ion incisiens, excision of the anterior nasal 
spine, etc) to accomplishithese goals. 

Routine preoperative and 6-month postop- 
erative photographs were obtained for com- 
parison amd analysis. 


RESULTS 


The initial study group comprised 11 
men (21.6%) and 40 women (78.4%). 
The mean age was 23.5 years. Forty 
(76.5%) of 51 patients returned for 
postoperative NTP measurement and 
photographs 6 montks following their 
procedures. 

Patients received a mean of 13.25 
mL of 2% lidoeaine hydrochloride (Xy- 
locaine) with 1:75 000 dilution of epi- 
nephrine for loeal anesthesia. Only 3 to 
4 mL was infiltrated into the soft tis- 
sues of the nose, while 9 to 10 mL was 
used to perform internal blocks of the 
anterior ethmoid, pesterior ethmoid, 
and sphenopalatine nerves. Nasal tip 
projection inereased an average of 1.5 
mm follewing injection of local anes- 
thetic solution. 

Five (12.595) of 40 patients demon- 
strated no change in measured NTP at 
6 months compared: with the preoper- 
ative measurement (Fig 4). Of these 
five patients, four underwent MeCol- 
lough's modification of a Goldman tip 
procedure utilizing a cartilaginous 
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Fig 3.— Top, Complete strip procedure showing excision of the cephalic border of the lateral crus only. 
Middle, Double-dome unit utilizing sutures and division of the dome to varying cegrees. Bottom, 
McCollough-modified Goldman tip procedure utilizing vertical dome division with ar intercrural carti- 
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fag 






z 
E 








7096 
(28/40) 








Average Decrease, 


Average Increase 


0.93 mm 2.45 mm 





Fig 6.— Nasal tip projection was lost in 70% of 
study patients. A complete strip procedure was 
performed in 11 of 28, the doubie-dome unit was 


Fig 5.— Nasal tip projection was increased in 
17.5% of study patients; all except one under- 
went modified Goldman tip procedures. 


Fig 4.— Nasal tip projection was maintained in 
12.5% of the study patients, and all five had 
intercrural struts placed to strengthen the medial 


crural component. 


No. of Patients 


Maintain 


Increase Decrease 


Preoperative Goal 


Fig 7.— Maintaining preoperative nasal tip pro- 
jection proved to be the most elusive goal to 
achieve compared with increasing or decreasing 
nasal tip projection. In the five patients in whom 
we succeeded in maintaining nasal tip projec- 
tion, four of five underwent modified Goldman tip 
procedures, and all five had intercrural struts 
placed. 


strut between the medial crura for 
added support. The other patient un- 
derwent a double-dome procedure 
(with a strut) utilizing sutures in the 
dome region to narrow and add projec- 
tion to the infratip lobule. 

Seven (17.5%) of 40 patients demon- 
strated an increase in measured NTP 
at 6 months (mean, 0.93 mm) (Fig 5). 
Six of these seven underwent a McCol- 
lough-modified Goldman tip procedure 
with additional maneuvers (cartilage 
plumping grafts and struts) to attempt 
to increase the actual NTP. The other 
patient in this group underwent a con- 
servative complete strip of the cephalic 
portion of the lateral crura with a 
partial transfixion incision only. 

Of the 12 patients who showed ei- 
ther an increase or maintenance of the 
preoperative NTP, only three (25%) 
received full transfixion incisions, with 
excision of a portion of the caudal 








r 
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used in 12 of 28, and a modifiecGoldman proce- 
dure was performed in five of 28. 





Fig 8.—A McCollough-modified Goldman tip procedure with intercrural plumping grafts and a cartilagi- 
nous strut were used to increase this man's nasal tip projection by 2 mm. 


septum. Ten (8396) of 12 patients un- 
derwent McCollough’s modification of 
the Goldman tip procedure with inter- 
crural struts to strengthen the medial 
crura. 

Twenty-eight (7096) of 40 patients 
demonstrated a decrease in measured 
NTP at 6 months (mean, 2.45 mm) (Fig 
6). Of these 28 patients, 11 underwent 
a complete strip only, 12 underwent a 
double-dome unit procedure, and only 
five underwent a McCollough-modified 
Goldman tip procedure. Twenty (71%) 
of these 28 patients underwent full 
transfixion with excision of varying 
amounts of caudal septal cartilage. In 
these 20 patients, measured NTP at 6 
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months decreased by a mean of 2.8 
mm. Eight of 28 patients demonstrat- 
ing an overall decrease in measured 
NTP received only a partial transfixion 
incision with no excision of the caudal 
septum. In these eight, the mean loss 
of measured NTP at 6 months was 
1.8 mm. 

Finally, in all 40 patients, the mean 
amount of decrease in NTP measured 
between 1 week and 6 months postop- 
eratively was 2.4 mm. 

In 18 of 40 patients, our preoper- 
ative goal was to maintain the NTP 
(Fig 7). We succeeded in five of 18,. 
cases, for a success rate of 28%. Of 
these five patients, all underwent ma- 
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neuvers to narrow and increase the 
height of the infratip lobule, ie, double- 
dome «nit or MeCollough-modified 
Goldman tip procedure. 

In seven of 40 patients, our preoper- 
ative goal was to imcrease the NTP. 
We succeeded in four of seven cases, 
for a suecess rate of 57%. Of the seven 
patients in whom our preoperative 
goal was to inerease NTP, all under- 
went MeCollough-modified Goldman 
tip procedures. In the four patients in 
whom we accomplished an actual in- 
crease in NTP, all underwent addition- 
al measures to increase the length and 
strength of the medial crural compo- 
nent, ie. struts, plumping grafts, ete. 

In 15 of 40 patiemts, our preoper- 
ative goal was to decrease the NTP. 
We succeeded in 13 of 15 patients, for a 
success rate of 87%. 

Overail, we achieved our preoper- 
ative goal regarding measured NTP in 
22 of 40 patients, for an overall success 
rate of 5596. 


COMMENT 


Because of the huge number of inter- 
acting variables, differences in surgical 
techniques, the individual surgeon's 
skills, amd patient variation, it is diffi- 
cult at best to reach meaningful scien- 
tifie conelusions by studying an aspect 
of rhinoplasty that so much more close- 
ly resembles an art than a science. 
Nevertheless, we believe that at least 
a few very important “principles” of 
nasal tip surgery emerge in the spot- 
light after reviewing the data gathered 
in our study. 

First, despite all of our efforts to 
limit distortion of the soft tissues with 
the injeetion of local anesthetics, there 
is a rea. increase in projection of the 
nasal tip (1.5 mm) that occurs in almost 
every patient before -he procedure ac- 
tually begins. This, ir conjunction with 
edema that forms in the nasal base 
during rhinoplasty, accounts for the 
apparen. elevation amd rotation of the 
tip seen-even when no specific maneu- 
vers have been performed to accom- 
plish these changes. Failure to recog- 
nize this phenomenon all too often 
accounts for roundinz in the supratip 
area anc weakly projected nasal tips in 
the early postoperative period. In fact, 
in these 40 patients, we found that the 
tip settled an average of 2.4 mm dur- 





Fig 9.—A double-dome unit with substantial shortening of the caudal septum decreased this woman's 


nasal tip projection by 4 mm. 





Fig 10. —A double-dome unit procedure was performed in conjunction with an intercrural cartilage strut 
placement to maintain the preoperative nasal tip projection in this patient. 


ing the first 6 months 
surgery. 

Second, these data strongly suggest 
that the most important components of 
NTP in the postsurgical nasal tip are 


the medial crura, their attachment to 


following 
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the caudal septum, and the presence of 
additional cartilaginous grafts placed 
between the medial erura themselves 
or beneath the crural feet. Of the 12 
patients in whom we maintained or 
increased the actual NTP, 10 required 
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a MeCollough-modified Goldman tip 
procedure to increase the height of the 
infratip lobule with cartilaginous 
struts and/or plumping grafts to add 
strength to the medial crural compo- 
nent (Fig 8). Only three (25%) of these 
12 underwent a full transfixion of the 
membranous septum, thereby preserv- 
ing the attachment of the medial crura 
to the caudal septum in the vast major- 
ity of patients in this group. 

If, on the other hand, we look at the 
group of 28 patients in which NTP was 
lost postoperatively (either planned or 
unplanned), 20 patients (71%) had full 
transfixion incisions, usually with exci- 
sion of a portion of the caudal septum 
(Fig 9). Unless measures to strengthen 
or lengthen the medial crura are taken, 
NTP is lost to the extent that the 
medial crural feet settle before meet- 
ing firm support, ie, the anterior nasal 
spine, plumping grafts, etc. This be- 
comes obvious by noting that only 
three of 28 patients in this group had 
anything done (strut, plumping grafts, 
etc) to add strength and support to the 
medial crura despite the fact that it 
was our goal to maintain or increase 
projection in 15 of the 28 patients. 

The lateral crura should not be over- 
looked as perhaps the most supporting 
structure in the nasal tip. However, 
because of the disruption of the fibrous 
connections of the lateral crura to adja- 
cent structures as well as procedures 
that shorten and/or divide the lateral 
erura from the medial crural compo- 
nent, their contribution to support of 
NTP in the postsurgical nose is 
minimized. 


Third, these data confirm the well- 
known belief that loss of NTP is an 
inherent fact of rhinoplasty and that 
maintaining or increasing projection is 
often a formidable task at best. In 
those patients in whom we failed to 
achieve our preoperative goal to main- 
tain NTP (13 patients) only one pa- 
tient had any additional support grafts 
added to the medial crural area. How- 
ever, in the five patients in whom we 
succeeded in maintaining NTP, mea- 
sures to strengthen and/or lengthen 
the medial crural component were tak- 
en. This obviously offset the inherent 
loss of NTP that occurs solely as a 
result of the dissection during rhino- 
plasty (Fig 10). 

Finally, it should follow from these 
results that a complete strip procedure 
without additional supporting grafts 
for the medial crura will result in a loss 
of NTP and therefore should be used 
only in those patients in whom that is 
the desired result. If NTP is to be 
maintained with this technique, the 
use of an intercrural strut should be 
entertained. 

If a particular nasal tip requires 
increased projection, our data suggest 
that vigorous efforts to increase the 
length and strength of the medial crura 
with dome division are required. Other 
tip grafting techniques could obviously 
achieve the same goal by adding to the 
length and strength of the medial crura 
and infratip lobule. 

The double-dome unit technique was 
initially described as an alternative to 
the Goldman tip for the wide, bulbous 
infratip lobule. We currently use this 
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technique for cases in which narrowing 
of the lobule without rotation or in- 
creased projection is our goal. As our 
data suggest, use of this technique to, 
attempt to permanently increase actu- 
al NTP may be inappropriate. 
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Editorial Footnote 


The authors have provided.an interesting 
analysis of 40 patients who had precise post- 
operative NTP measurements. The ap- 
proach employed is reasonable, and the care- 
ful measurements allow certain preliminary 
conclusions to be reached on the basis of very 
small samples. A few caveats must be men- 
tioned: (1) external (open) rhinoplasty may 
yield different results, (2) the authors have 
not confirmed the validity of their observa- 
tion in terms of statistical significance, and 
(3) several variables have been combined in 
the analysis of the same nasal tip, confound- 
ing the interpretation of the rele of each vari- 
able. Overall, this study is a step in the direc- 
tion of a more scientific analysis of surgical 
results in rhinoplasty, and we hope it will 
stimulate others to expand these efforts. 

BYRON J. BAILEY, MD 
Galveston, Tex 
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Punctal Occlusion and Blepharoplasty in 
Patients With Dry Eye Syndrome 


Bruce B. Becker, MD 


è Blepharoplasty anc inferior punctal oc- 
clusion were performed on 24 consecutive 
patients with dry eye syndrome. Fifteen 
patients (62.5%) had symptomatic dry eye 
syndrome preoperativey and nine patients 
(37.5%) had asymptomatic dry eye syn- 
drome diagnosed during the preoperative 
workup (Subclinical dry eye syndrome). Af- 
ter surgery, nine patiemts (37.5%) had im- 
provement of their dry eye syndrome, 10 
patients (42%) were unchanged, and two 
patients (8%) had worsening of their dry eye 
syndrome. A third patient had worsening of 
the dry eve syndrome 6 months postopera- 
tively when her puncta reopened. Two pa- 
tients (8%) had increesed irritation only 
when wearing contact lenses, but in one 
patient this resolved 6 months after sur- 
gery. Thus, although a significant number 
are improved, a few patients will have wors- 
ening of dry eye syndrome after blepharo- 
plasty and inferior punc-al occlusion. 

(Arch Otolaryngol bead Neck Surg. 
1991 ;117:789-791) 


E xposure keratopathy or reduction 
of tear productien may occur af- 
ter blepharoplasty as a result of la- 
gophthalmos, lower ld retraction, or 
damage to the laerimal gland.' These 
changes are more common and severe 
in the immediate posteperative period, 
but may be permaneat. Normal pro- 
tective mechanisms ad in preserving 
corneal integrity after eyelid surgery, 
but in dry eye syndrome the inade- 
quate preeorneal tear film places the 
cornea at higher risk or exposure ker- 
atopathy and drying.’ 

Puncta! occlusion re luces the loss of 
tears through the lacrimal drainage 
system and is thus a useful treatment 
for dry eve syndrome.” In this study 
inferior punctal occlusion was per- 
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formed on patients with dry eye syn- 
drome undergoing upper or upper and 
lower blepharoplasty. 


MATERIALS AND METHODS 


Inferior punctal occlusion was performed 
on 24 consecutive patients with subclinical or 
moderate dry eye syndrome undergoing up- 
per or upper and lower blepharoplasty from 
June 1988 to January 1990. No patients in 
this study had extremely severe keratitis 
sicca with filamentary keratitis or corneal 
ulceration. Informed consent was obtained. 
The diagnosis of dry eye syndrome was made 
when there was a decreased tear meniscus on 
biomicroscopy and basic Schirmer's testing 
showed 5 mm or less of wetting after 5 min- 
utes. Schirmer's testing was performed by 
placing one drop of 0.5% proparacaine in each 
eye and blotting the inferior cul-de-sac dry. 
The Schirmer’s tear test strip (filter paper 
strip 5-mm wide by 35-mm long [Whatman 
No. 41]) was then placed over the lid margin 
at the junction of the lateral and central 
thirds of the lid. The test strip was removed 
after 5 minutes and the amount of wetting 
was noted. 

Punctal occlusion was performed after it 
was determined that both superior and infe- 
rior puncta appeared patent. The medial low- 
er lid was pulled away from the globe. A 
disposable hand-held cautery was placed in 
the punctum and 1 to 2 mm into the proximal 
canaliculus and 360-degree cauterization was 
performed. 

A lubricant eye ointment (Lacri-Lube) 
was used during waking hours for the first 
4 days after surgery and then at bedtime only 
until the symptoms were minimal or the cor- 
nea appeared clear. Artificial tears were 
used as needed for symptoms of dryness. 

In general, skin excision was somewhat 
conservative in patients with symptomatic 
dry eye syndrome or preoperative lower lid 
retraction (scleral show). Horizontal short- 
ening of the lower lids was performed in pa- 
tients undergoing lower blepharoplasty with 
preoperative lower lid horizontal laxity. 


RESULTS 


The study was composed of 18 wom- 
en and six men, ranging in age from 41 
to 79 years old (mean, 65 years old). 
Follow-up time ranged from 6 months 
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to 25 months (mean, 14 months). Six 
patients (25%) had upper blepharo- 
plasty and 18 patients (75%) had upper 
and lower blepharoplasty with lower 
lid horizontal shortening. Six patients 
(25%) had both preoperative and post- 
operative lower lid retraction (inferior 
scleral show). Lower lid skin excision 
was not performed in patients with 
preoperative lower lic retraction. 
Lower lid skin exeision was performed 
in six patients (25%). 

Fifteen patients (62.5%) had a histo- 
ry of symptomatic dry eye syndrome 
and used topical moisturizing agents 
before surgery. Dry eye syndrome was 
diagnosed in nine asymptomatic pa- 
tients (37.5%) during the preoperative 
workup (subclinical dry eye syn- 
drome). Five patients (2%) used con- 
tact lenses. 

Nine patients (87.5%) nad improve- 
ment in symptoms and a decreased 
need for topical moisturzers and 10 
patients (42%) were unchanged after 
surgery (Table 1). Two patients (8%) 
had worsening of symptoms and in- 
creased need for topical tear replace- 
ments postoperatively. Two patients 
(8%) had an increase in dryness and 
irritation when using their contact 
lenses, but had no symptoms other- 
wise. The symptoms resolved in one of 
these patients 6 months after surgery. 
One patient (4%) who was asymptom- 
atic before and after surgery had onset 
of irritation 6 months postoperatively 
when her puncta reopened. No patient 
developed epiphora after surgery. 

Lagophthalmos (incomplete eyelid 
closure) was not observed at an office 
visit in any patient 2 months or more 
after surgery. 

Six patients (25%) had preoperative 
lower lid retraction (inferior scleral 
show) that was unchanged after sur- 
gery. Lower lid skin excision was not 
performed in this group. Two (33%) of 
six patients with lower lid retraction 
had worsening of symptoms after sur- 
gery, including one patient who used 
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Worse 
10 (42) 2 (8) 


Improved 
9 (37.5) 








Table 1.—Postoperative Results 


Dry Eye Syndrome, No. (96) 
— ————————— MI 


Contact Lens Use 















Worse After 
Puncta Reopened 


2 (8)* 1 (4) 


Worse With 





* Symptoms resolved 6 months after surgery in one patient. 


contact lenses. The others had no 
change from their preoperative status. 

Of six patients who had upper ble- 
pharoplasty only, one had worsening of 
symptoms for the first 6 months after 
surgery with contact lens use, one 
patient improved, and four patients 
(67%) had no change from their preop- 
erative status. 

Bedtime lubricant eye ointment was 
used for 1 week to 3 months after 
surgery (mean, 6 weeks) Three pa- 
tients (138%) who used ointment at 
bedtime before surgery continued to 
require it after surgery. 

Inferior punctate corneal epithelial 
defects resolved 1 week to 4 months 
after surgery (mean, 4 weeks) Two 
patients (896) had chronie superficial 
corneal punctate epithelial defects that 
did not resolve after surgery. One of 
these patients used hard contact lenses 
and had punctate epithelial defects be- 
fore surgery, with some increase after 
surgery. In the other patient the pat- 
tern of corneal punctate epithelial de- 
fects was suggestive of nocturnal la- 
gophthalmos, although lagophthalmos 
was not observed in the office. 

The puncta reopened in four patients 
(16%). Three patients had no symp- 
toms before or after surgery. One who 
was asymptomatic before surgery de- 
veloped irritation when her puncta re- 
opened 6 months postoperatively. 


COMMENT 


The precorneal tear film is a vital 
protective mechanism for the ocular 
surface. It prevents drying, helps to 
maintain a smooth refractive corneal 
surface, and delivers oxygen and anti- 
bacterial substances to the ocular sur- 
face." The precorneal tear film consists 
of three layers: an outer lipid layer to 
prevent evaporation, a middle aqueous 
layer, and an inner mucopolysaccha- 
ride layer to aid in spreading the tear 
film over the hydrophobic cornea.’ The 
lipid layer is secreted by the meibo- 


mian glands and palpebral glands of 
Zeiss and Moll that are present in the 
eyelids. The aqueous layer is produced 
by the main lacrimal gland and acces- 
sory lacrimal glands present superior 
to the tarsus and in the cul-de-sacs. 
The mucopolysaccharide layer is pro- 
duced by the conjunctival goblet cells. 

Although there are other forms of 
tear dysfunction, in dry eye syndrome 
aqueous production is reduced. This 
can lead to irritation, burning, itching, 
redness, and foreign body sensation. 
The cornea may develop superficial 
punctate erosions. In severe cases, fil- 
amentary keratitis or corneal ulcer- 
ation may develop. 

Blepharoplasty can cause lagophth- 
almos and inadequate blinking.’ Exci- 
sion of skin and orbicularis muscle 
contribute to this. In the immediate 
postoperative period orbicularis dys- 
function and edema will exacerbate 
these changes. Upper lid skin excision 
can cause lagophthalmos. Lower lid 
retraction will also reduce coverage of 
the ocular surface by the lids.’ Damage 
to the lacrimal gland by cautery or as a 
result of misidentification of the gland 
during fat excision will reduce aqueous 
produetion. Rees and LaTrenta ana- 
lyzed 100 consecutive blepharoplasties 
for the development of postoperative 
dry eye syndrome.' They found mor- 
phologic characteristics (relative or 
real proptosis, hypotonia of the lower 
eyelids, maxillary hypoplasia, and es- 
pecially the presence of inferior scleral 
show) to be more predictive of postop- 
erative symptomatic dry eye syn- 
drome than low preoperative 
Schirmers tests. In their study four 
patients with preoperative clinical dry 
eye syndrome had no worsening of 
symptoms after surgery. Graham and 
associates' found that patients with 
low preoperative tear secretion as 
measured by basic Schirmer's testing 
had more “dry eye" complaints after 
blepharoplasty than those with abun- 
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dant preoperative tear production. 
Schwartz and associates’ described a 
patient with no preoperative symp- 
toms who developed symptomatic dry 
eye syndrome after blepharoplasty. 

Punctal occlusion has been effective 
in improving symptoms of dry eye 
syndrome by reducing the rate of flow 
of tears from the eye through the 
lacrimal excretory system into the 
nose.” Occlusion of upper and lower 
puncta has been advocated for severe 
keratitis sieca but can lead to epiphora 
in milder cases.” Occlusion of one punc- 
tum is unlikely to lead *o epiphora. 
However, the reduction o? tear drain- 
age into the nose is significantly less 
with closure of one punctum than with 
closure of both puncta. Linberg and 
Moore' noted that in patients with 
experimental monocanalicular obstruc- 
tion one canaliculus was adequate to 
drain basal tear secretions, but 50% of 
the time it was not adequate to drain 
reflex tear secretions. Because the pa- 
tients in this series had subclinical or 
moderate symptomatic dry eye syn- 
drome, occlusion of only the inferior 
punctum was performed to minimize 
the possibility of epiphora. No patients 
developed epiphora postoperatively. 
However, if a patient had had undis- 
covered superior canalicular obstruc- 
tion, inferior punctal ocelusion could 
produce epiphora. 

In this series, 12% of patients had 
worsening of their dry eye syndrome 
after surgery, including ene patient in 
whom the puncta reopened. An addi- 
tional two patients (8%) had worsening 
of symptoms while using contact 
lenses, although symptoms resolved 
6 months postoperatively in one pa- 
tient. Although lagophthalmos was not 
observed in the office, it probably 
played a role in worsening of symp- 
toms in these patients. Nocturnal la- 
gophthalmos was probably present in a 
significant number of patients even 
though it was not observed in the 
office as in my experience fully relaxed 
eyelid closure is difficult to reproduce 
in the office setting. Impairment of 
blinking also may have contributed to 
symptoms. Reduction in aqueous tear 
production is possible if there is inad- 
vertent damage to the lacrimal gland, 
but this mechanism would appear to be 
an unlikely cause in this series because 
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Table 2. — Postoperative Results: 
Effect of Lower Eyelid Retraction 


Dr» Eye Syndrome, 
No. (96) 
—————-. _—__ 
Improved Same Worse 
Lower eyelid 0 4 (67) 2 (33) 

retraction 

No lower eyelid 9 (50) 
retraction 

1 (20) 

3:8 (42) 


6 (33) 3(17)° 


2 (40) 
8 (42) 


2 (40)* 
3 (16) 


Contact fens use 
No contect lens 
use 





* Symptoms resolved 6 menths after surgery in one 
patient. 


Table 3.—Postoperative Results: 
Effect of Contact Lens Use 


Dry Eye Syndrome, 
No. (%) 

OO 

Improwed Same Worse 


1(20 2(40) 2(40)* 














Contact lens use 
No contact lens 
use B (4D 8 (42) 3 (16) 


F Symptoms resolved6 months after surgery in one 
patient. 










the orbital septum was fully opened 
and fat was carefully differentiated 
from lacrimal gland. 

No effort was mace to analyze the 
frequency of symptoms in the immedi- 
ate postoperative period because in 
many patients exposure and drying 
will resolve. There were no cases of 
visually threatening corneal changes 
such as ulceration or scarring. 

Nine patients (37.2%) had improve- 
ment of their dry eye syndrome after 
surgery, with puncta. occlusion a con- 
tributing factor. In addition, horizontal 
shortening of the lower eyelids proba- 
bly contributed to improvement in 
some patients. Horizental laxity of the 
lower lid without frank ectropion can 
lead to symptoms of irritation or tear- 
ing.’ Honizontal lid laxity is more com- 
mon in older patients and there were a 
large number of older patients in this 
study. 

Anatomic factors may also contrib- 
ute to pestoperative worsening of dry 
eye syndrome.’ Pwo (33%) of six pa- 
tients with preoperative lower eyelid 
retraction (scleral show) had increased 
symptoms after surgery, including one 
patient who used contact lenses. Three 
, (1796) of 18 patients without lid retrac- 
tion had an increase ir symptoms after 
surgery (Table 2). Beeause of the small 





number of patients in the group with 
lower lid retraction, there was no sta- 
tistical difference for worsening of dry 
eye syndrome with or without lower 
eyelid retraction (P = .38). 

An adequate tear film is essential for 
contact lens wear. The tear film forms 
a layer beneath the lens and aids in the 
transmission of oxygen to the cornea 
and contact lens movement. Patients 
with dry eye syndrome are more likely 
to have problems with contact lens use 
than those with normal tear produc- 
tion." Two (40%) of five patients who 
used contact lenses had postoperative 
worsening of irritation when wearing 
their contact lenses, although symp- 
toms resolved 6 months after surgery 
in one patient. Three (16%) of 19 pa- 
tients who did not wear contact lenses 
had worsening of symptoms after sur- 
gery (Table 3). The difference between 
the groups, however, was not signifi- 
cant (P —.24). Nevertheless, blepharo- 
plasty should be undertaken with cau- 
tion in patients with dry eye syndrome 
who wear contact lenses. Patients 
should be informed preoperatively that 
they may have irritation with contact 
lens use after surgery. 

Preoperative diagnosis of dry eye 
syndrome was based on clinical history 
and evaluation of the tear meniscus 
and basic Schirmer’: testing. 
Schirmer's test results can vary and 
are not fully reliable." When combined 
with biomicroscopic observation of a 
decreased tear meniscus, however, the 
diagnosis is more reliable." Of 37.5% 
asymptomatic patients (subclinical dry 
eye syndrome), it is possible that some 
did not in fact have dry eye syndrome. 
The remaining 62.5% of patients had a 
well-established history of dry eye 
syndrome. 

Comparison with a control group of 
patients with dry eye syndrome under- 
going blepharoplasty without punctal 
occlusion would be necessary to fully 
evaluate the efficacy of punctal occlu- 
sion in this setting. This would require 
comparison with patients with dry eye 
syndrome who underwent blepharo- 
plasty without punctal occlusion before 
beginning this study. However, my 
surgical technique changed before be- 
ginning this study, such that I excise 
lower eyelid skin much less frequently 
than in the past. Therefore, a true 
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control group was not available. Alter- 
natively unilateral punctal occlusion 
could be performed, thus allowing the 
opposite side to serve as a control. 

Blepharoplasty should be performed 
with caution in patients with dry eye 
syndrome. Punctal occlusion can be 
performed to attempt to reduce the 
risk of worsening of the dry eye syn- 
drome after blepharoplasty. Many pa- 
tients (37.5% in this study) will have 
improvement of dry eye syndrome af- 
ter punctal occlusion znd blepharo- 
plasty. Some patients will still have 
worsening of dry eye syndrome, how- 
ever, and they should be informed of 
this possibility before surgery. In gen- 
eral, skin excision should be more con- 
servative and lower eyetid skin exci- 
sion should not be performed in the 
presence of preoperative lower eyelid 
retraction (scleral show). Horizontal 
shortening should be performed for 
horizontal lid laxity. Speeial caution is 
indicated in patients with dry eye syn- 
drome who wear contact lenses, and 
the patients should be informed preop- 
eratively about the potential for prob- 
lems with lens wear after surgery. 
This study consisted of patients with 
moderate or subclinical dry eye syn- 
drome and did not include or address 
patients with extremely severe kerati- 
tis sicca with filamentary keratitis or 
corneal ulceration. Blepaaroplasty is 
probably contraindicated in this se- 
verely affected group. 
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Clinical Notes 


Crack Cocaine Burns of the Larynx 


Carl Snyderman, MD; Jane Weissmann, MD; Ellen Tabor, MD; Hugh Curtin, MD 


è Burn injuries of the larynx are a previ- 
ously unrecognized complication of co- 
caine abuse. The clinical presentations and 
magnetic resonance imaging findings of 
two patients are presented. Recognition of 
this entity is important to avoid errors in 
diagnosis and in management. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:792-795) 


he medical complications of the 

abuse of cocaine and its free alka- 
loid or base form, “crack,” are now 
well recognized.’ With an estimated 
number of 5 million cocaine users in 
the United States, this poses a signifi- 
cant health problem. According to a 
Senate Judiciary Committee survey, 
one in 100 Americans is addicted to 
cocaine in one form or another (USA 
Today. May 10, 1990:1). 

Cocaine free base melts at 98°C and 
vaporizes at higher temperatures.’ It 
is not destroyed by heating. As a re- 
sult of these properties, free base may 
be smoked in a cigarette or pipe, or 
heated in a water pipe and inhaled.” 
Due to the manner in which crack is 
smoked, there is a significant risk of 


thermal injury to the upper airway 
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from the inhalation of hot vapors or 
particulate matter. The symptoms are 
nonspecific, making the diagnosis diffi- 
cult. Otolaryngologists as well as other 
primary health care physicians need to 
be aware of this entity to provide an 
accurate diagnosis and recommend ap- 
propriate treatment. 


REPORT OF CASES 


CASE 1.—A 42-year-old black man pre- 
sented with a chief complaint of a foreign 
body sensation in his throat following the 
ingestion of chocolate-covered raisins. He 
complained of odynophagia but no respira- 
tory distress. He had no preceding symp- 
toms and his medical history was unremark- 
able except for a 30-pack-year smoking 
history. Indirect laryngoscopy revealed ede- 
ma of the epiglottis and left aryepiglottic 
fold, pooling of secretions in the left pyriform 
sinus, and immobility of the left true vocal 
cord. Tenderness to palpation was noted in 
the left jugulodigastric area. Based on the 
examination and the history of tobacco use, a 
neoplasm of the pyriform sinus and supra- 
glottic larynx was suspected. 

Chest and neck roentgenograms did not 
reveal any radiopaque foreign bodies or infil- 
trates. Results of admission laboratory stud- 
ies disclosed an elevated white blood cell 
count of 12.5 x 10°/L, with 0.84 neutrophils 
and 0.01 band cells. A barium esophagram 
was normal except for swelling ofthe epiglot- 
tis. Magnetic resonance imaging (MRI) was 
obtained due to the fixed vocal cord and the 
possibility of paraglottic extension of a neo- 
plasm. A short TR (T,-weighted) image dem- 
onstrated a low-signal lesion extending from 
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the aryepiglottie fold to the level of the true 
vocal eord (Fig 1). The abnormality demon- 
strated high signal on long TE (T,-weighted) 
images. Cervical lymph nodes measuring 
1 em or less were present bilaterally. 

The clinical and radiologic impression was 
a supraglottic neoplasm, and panendoscopy 
with biopsy was performed. Mild supraglot- 
tic edema was noted with mec ial deviation of 
the left true vocal cord. The left pyriform 
sinus was lined by a white superficial plaque 
with erythema of the underlymg mucosa. Bi- 
opsy specimens from the left aryepiglottic 
fold demonstrated necrotic tissue with an 
acute inflammatory exudate. 

On further questioning, the-patient admit- 
ted to inhalation of hot partictes while smok- 
ing crack through a pipe. ‘Treatment con- 
sisted of intravenous antibietics. Improve- 
ment in symptoms with increzsed mobility of 
the left true vocal cord was neted over sever- 
al days. Subsequent examinations following 
discharge revealed complete resolution of 
the patients symptoms and physical 
findings. 

CASE 2.—A 3l-year-old Black man pre- 
sented with complaints of dysphagia, sore 
throat, and foreign body sensation following 
inhalation of hot particles while smoking 
crack. As reported by this patient, crack 
smoking is facilitated by charring a steel wool 
scrub brush over a stove and then using it as a 
screen or filter in a pipe. The patient associ- 
ated the inhalation of fragments of the steel 
wool with the burning sensation in his throat. 
His medical history was otherwise unre- 
markable. Hoarseness was present without 
any airway distress. Indirec- laryngoscopy 
revealed mild supraglottic edema with a 


Cocaine Burns — Snyderman et al 


—- 


-dd c Í i E 
LARNYX PR 


2 v 
i7 1 
‘ce 
á 
56H/256U 
23sec 


Fig 1.—Axial magnetic resonance imaging of patient 1 (0.5T). Top ‘eft, A T,-weighted image demonstrates a lesion (L) that 
encroaches on me left hypopharynx. The right hypopharynx is normal (arrowhead). Top right, A T,-weighted image reveals 
a hyperintense ləsion (L) in the left hypopharynx. The adjacent mucosa is thickened and hyperintense (arrowhead). Bottom 
left, A T,-weight=d image after administration of gadolinium demonstrates marked enhancement of the lesion (L) and the 
adjacent thickened pharyngeal mucosa (arrow). Bottom right, A T,-weighted image shows submucosal extension of the 
lesion (L) into the paraglottic space with widening of the thyroarytenoid gap on the left. T and t indicate thyroid cartilage; A 
and a, arytenoic. 
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Fig 2. — Examination of the larynx (patient 2) shows an ulcerated mucosal lesion involving the right 
aryepiglottic fold (arrow) and arytenoid with mild supraglottic edema. E indicates epiglottis; V, true 


vocal cord; and A, arytenoid. 


white plaque on the right aryepiglottie fold 
and postcricoid area (Fig 2). 

Based on our experience with the first pa- 
tient, an MRI of the larynx was obtained (Fig 
3). This revealed a soft-tissue lesion with 
high signal on T,-weighted ‘mages that ex- 
tended from the aryepiglottic fold and free 
portion of the epiglottis to the true vocal 
cord. No metallie foreign body was identi- 
fied. There was no lymphadenopathy. These 
findings were judged to be indistinguishable 
from tumor. 

The patient was treated wth oral antibiot- 
ies and intravenous steroid- to prevent air- 
way compromise with gradual resolution of 
symptoms. Follow-up examinations follow- 
ing discharge revealed complete recovery 
with a normal physical examination. 


COMMENT 
Burn injuries of the larynx are usu- 
ally associated with the ingestion of 
caustic liquids or the inhalation of hot 


Fig 3. —Axial magnetic resonance imaging of patient 2 (0.5T). Left, A T,-weighted image demonstrates a lesion (L) of the right 
hypopharynx with thickening of the epiglottis (e) on the right. The left hypopharynx (arrow) is normal. Right, A T.-weichted 
image demonstrates a hyperintense lesion (L) of the right hypopharynx, the adjacent free edge of the epiglottis (e), and the 


right vallecula (v). 
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. gases from a fire.^* Due to rapid cool- 


oA 


ing of gases and protective reflexes of 
the larynx, most of the thermal injury 
occurs to the suprag ottic tissues (epi- 
glottis, aryepigiottic folds, aryten- 
oids). Symptoms associated with la- 
ryngeal burns incude hoarseness, 
dyspnez with stridor, odynophagia, 
and dysphagia. The importance of ex- 
aminatien of the larynx by indirect or 
direct methods to assess the extent of 
injury kas been well documented. In 
the absence of signi‘icant airway dis- 
tress, treatment is usually conserva- 
tive and may inelude the use of ste- 
roids and antibiotics. 

There have been few articles sug- 
gesting a relationship between cocaine 
abuse and burns of zhe upper aerodi- 
gestive traet. Bezmalinovie et al' de- 
scribed a 34-year-old man who pre- 
sented with painful swallowing for 48 
hours. Birect laryngescopy revealed “a 
white, firmly adherent, irregular 
plaque eovering the base of the tongue, 
epiglott:s, and pyriform sinus.” A biop- 
sy demonstrated necrotic material 
with extensive acute inflammation. 
The patient admittec to recent use of 
free-base cocaine, providing a possible 
explana-ion for his injury. Loftus and 
Pearlman’ presented 12 cases of upper 
airway distress in patients inhaling a 
large amount of erack. Three of these 
patients manifested acute stridor with 
impaired vocal cord morbidity. One 
patient required intubation. There is 
no mention, however, of laryngeal 
burns ir their abstraet. 

Our two cases raise several impor- 
tant issues. First, the patient's history 
is often unreliable in helping to deter- 
mine the cause of the.r symptoms. The 
symptoras are nonspecific and may be 
suggestive of a neop.asm or other in- 


flammatory conditions. Additionally, 
these patients often have a significant 
history of tobacco use, placing them at 
increased risk for development of 
squamous cell carcinoma of the larynx 
and pharynx. Although one patient felt 
that the source of the burn was an 
inhaled particle of steel wool that was 
used as a filter or screen, it is unclear 
whether crack particles may also be 
similarly inhaled. The location of the 
burn injury at the pyriform sinus and 
aryepiglottic fold is presumably a func- 
tion of the size of the inhaled particle 
and normal air flow patterns. 

These cases also demonstrate the 
problems with interpretation of MRI 
for inflammatory conditions of the lar- 
ynx. For both patients, the MRI ap- 
pearance was similar to that of squa- 
mous cell carcinoma of the larynx." 
Tumor infiltration of the paraglottic fat 
and false cord has been described, 
along with abnormal signal of the ary- 
epiglottic fold, epiglottis, and the true 
vocal cord.’ The MRI appearance of 
invasion of the laryngeal cartilage has 
also been described," but the absence 
of cartilage invasion, as in our two 
eases, does not exclude malignancy. 
The MRI appearance of benign inflam- 
mation of the larynx has not been well 
characterized. 

Despite the low number of published 
eases of laryngeal burns secondary to 
cocaine abuse, this entity assumes clin- 
ical relevance due to the large number 
of crack users currently in the United 
States! (USA Today. May 10, 1990:1). 
It is likely that many of these patients 
are being treated without knowledge 
of the cause of their symptoms. A 
complete examination of the upper 
aerodigestive tract is essential to make 
an accurate diagnosis and recommend 
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appropriate therapy. There is a poten- 
tial for misdiagnosis of other inflamma- 
tory conditions, such as diphtheria,' 
acute epiglottitis,’ and neoplasms in- 
volving the larynx. Additional experi- 
ence with MRI for the evaluation of 
inflammatory conditions of the larynx 
is needed to ensure a more accurate 
diagnosis. The proper management of 
these patients includes an evaluation of 
the adequacy of the airway with poten- 
tial intubation or tracheostomy, if nec- 
essary. Treatment with pharmacologic 
agents is controversial, and may in- 
clude steroids to alleviate edema and 
prevent cicatrix formation, and antibi- 
otics to speed the healing process and 
lessen the potential for infectious com- 
plications.** Last, endoseopy with bi- 
opsy may be necessary to exclude a 
neoplasm. 
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Spontaneous Regression of Juvenile 


Nasopharyngeal Angiofibroma 


Lawrence S. Weprin, MD, Paul T. Siemers, MD 


è This report describes the spontaneous 
regression of a biopsy-proved juvenile na- 
sopharyngeal angiofibroma that was first 
diagnosed when the child was age 11 years. 
The patient was followed up over a 12-year 
period during which he did not receive any 
therapy. Total involution of this lesion can 
be demonstrated by serial computed tomo- 
graphic studies. Our report supports the 
theory of hormonal influence on this group 
of tumors and the possibility of spontane- 
ous involution. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:796-799) 


he juvenile nasopharyngeal angio- 

fibroma (JNA) is a highly vascu- 
lar and histologically benign neoplasm 
that appears predominantly in adoles- 
cent males. Although pathologically 
benign, this neoplasm frequently has a 
very malignant clinical course due to 
its location, its ability to extend intra- 
cranially, and its high degree of vascu- 
larization that has caused fatal hemor- 
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rhage in some patients. This intense 
vascularity is due to the tumor's ability 
to parasitize its blood supply from 
branches of the external carotid Sys- 
tem and its high degree of affinity for 
branches of the internal maxillary ar- 
tery. This report details the spontane- 
ous regression of a JNA first diag- 
nosed in an 11-year-old white boy and 
followed up over a 12-year period dur- 
ing which total regression occurred. 

Reportedly, JNA presents with epi- 
staxis in 68% of patients. The most 
frequent presenting symptom is nasal 
obstruction, found by Antonelli et al’ 
to be present in as many as 8496 of 
patients. Other common symptoms are 
summarized in Table 1. Bleeding, the 
most serious presenting symptom, cer- 
tainly is the most challenging problem 
in the evaluation of patients for treat- 
ment.” The combination of preoper- 
ative selective angiography, emboliza- 
tion, and carefully selected surgery 
has decreased the morbidity and com- 
plication rate and significantly im- 
proved the capability for total removal 
of these tumors, when necessary. Our 
experience with this combined therapy 
has been successful in six patients 
treated at our institution over the past 
9 years. 

The JNA appears clinically as a 
gray-reddish lobulated mass arising 
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from the posterior latera. wall of the 
nasopharynx. Although its surface 
usually is smooth, it may be ulcerated 
as its size enlarges. The JNA must be 
differentiated from several other le- 
sions commonly occurring in the nose 
and nasopharynx, includirg hemangio- 
ma, pyogenic granuloma, choanal pol- 
yp, chordoma, angiomatous polyp, na- 
sopharyngeal cyst, anc malignant 
lesions such as nasopharyngeal carci- 
noma and rhabdomyosarcoma. The 
JNA is reported to have an incidence 
of 0.5% of all neoplasms found in the 
head and neck’ and accounts for 0.05% 
of all benign lesions found in the naso- 
pharynx." Grybauskas et <l‘ report the 
incidence of this lesion among otolar- 
yngology patients to vary from one in 
5000 to one in 60 000. Ba:sakis? states 
that the highest incidence of JNA is 
reported from India and Egypt. The 
variability in the reported incidence of 
JNA might be attributed -o inaceurate 
pathologic diagnosis, as this lesion can 
be confused with pyogenie granuloma 
and angiomatous polyp. The clinical 
workup in patients suspec-ed of having 
JNA usually relies on radiography; 
roentgenographic findings are charac- 
teristic and diagnostic. Several au- 
thors, including Chandler et al,’ Fisch,’ ,. 
and Sessions et al' have suggested 
staging criteria for this lesion (Table 
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2) Antonelli et al reported that the 
JNA occurs as a stage II lesion in 60% 
of their patients. 

The issue of spontaneous regression 
of JNA has been the topic of several 
articles discussing its hormonal depen- 
dency.*” In 1948, Martin et al" noted 
this tumors tendency te occur primari- 
ly in prepubescent males and a tenden- 
cy to undergo remission at the time of 
sexual maturity, possibly due to re- 


Table 1.—Presentinc Symptoms 


Epistaxis 

Nasal obstruction 
Serous otitis media 
Facial deformity 
Proptosis 
Neurologie deficit 
Anosmia 
Headache 
Rhinorrhea 
Exophthalmos 
Diplopia 











Source. y 


duced androgen production. In 1959, 
Schiff" reported two cases of JNA 
treated with androgen and two other 
cases treated with estrogen. His re- 
port outlined the theory that the 
pathogenesis of the JNA is due to an 
alteration in the pituitary androgen- 
estrogen axis. Schiff felt that this vari- 
ation was most probably due to an 
overactive pituitary gland affecting 
the ground substance response in the 
nasopharynx that produced this tu- 
mor. In his article, Schiff described the 
history of JNA, and he presented his 
theory of pathogenesis and clinical cor- 
relations. In 1966, Johnsen et al" re- 
ported a case of JNA treated preoper- 
atively with androgen and then with 
estrogen; he felt there was a signifi- 
cant reduction in vascularity due to the 
effects of estrogen on this tumor. Uti- 
lizing these concepts, Mokhtar-Farag 
and associates” demonstrated and re- 
ported the presence of androgen recep- 


Stage 


tors in a JNA. 

The question of spontaneous regres- 
sion of JNA is linked to the hormonal 
dependency of this tumor and the 
changes in hormone levels over vari- 
able periods of time in young boys who 
present with this neoplasm. Antonelli 
et al reported that the highest inci- 
dence occurs around the age of 14 
years. Jafek et al" found that lesions 
presenting before the age ef 12 years 
have a low incidence of intracranial 
extension, whereas children seen after 
the age of 12 years have a higher 
incidence of intracranial invasion." 
Hormonal assays show the presence of 
dehydrotestosterone receptors and 
negative results for estrogen and pro- 
gesterone, supporting the hormonal 
pathogenesis and clinical response of 
these tumors.” 

Stansbie and Phelps” reported a 
ease of involuted residual JNA in 
which their patient underwent a surgi- 


Table 2.—Comparison of Staging Systems for Juvenile Nasopharyngeal Angiofibroma 


Chandler et al,5 |, tumor confined to 


1984 nasopharynx 


Sessions stal,’ la, tumor limited to 
1981 nasopharynx and/or 
nares; stage Ib, tumor 
extension to one or more 
sinuses 
Fisch,* , tumor limited to nasal 
1983 cavity or nasopharynx; 
ne bone destruction 


ll, tumor extension to nasal 
cavity and/or sphenoid 


Ill, tumor involvement of 
one or more maxillary or 


IV, tumor extensien into 
cranial cavity 


sinus ethmoid sinuses; 
pterygomaxillary and 
infratemporal fossa, 
orbit, and/or cheek 


lla, minimal extension into 
pterygomaxillary fossa; 
stage llb, full occupation 
of pterygomaxillary fossa 


, involvement of 
pterygomaxillary fossa 
and sinuses with bone 
destruction 


Ill, involvement of 
infratemporal fossa, 
orbit, and parasellar 
region lateral to 


Ill, intracranial extension 


IV, invasion of cavernous 
sinus. optic chiasm, or 
pituitary fossa 


cavernous sinus 





Fig 1. —Biopsy specimen showing histopathologic findings of juvenile nasopharyngeal angiofibroma (hematox- 
ylin-eosan; left, x 100; right, x 400). 
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Fig 2.— Initial axial (left) and direct coronal (right) computed tomographic scans demonstrating a large posterior nasal and 
nasopharyngeal mass with involvement of the parapharyngeal space and infratemporal fossa (black arrows). Note destruction of 
the floor of the middle cranial fossa and superior extension to involve the cavernous sinus (white arrows). 


Fig 3. — Follow-up axial (left) and direct coronal (right) computed tomographic scan demonstrating complete involution of the mass. 
Fatty replacement at the site of maximum tumor bulk is demonstrated (arrow). Note reossification of the floor of the middle cranial 


fossa. 
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cal procedure that resulted in residual 
tumor. The tumor vas followed up by 
computed tomography (CT) for 5 years 
and showed a progressive reduction. A 
review of the literature has failed to 
show a case history demonstrating 
spontaneous invclutien in an untreated 
case. * 71.15 


REPORT OF A CASE 


In 1977, an 1i-year-ole white boy present- 
ed with a history ef progressive nasal ob- 
struction and hearing loss. Although a histo- 
ry of occasional episodes of epistaxis on the 
left side was noted. the bleeding episodes 
appeared to occur infrequently and only at 
night, resulting in minimal symptoms. Ex- 
amination revealed secretory otitis media bi- 
laterally and eniargemert of the tissues of 
the nasopharynx, consistent with the diagno- 
sis of hypertrophic adenosds. This child was 
scheduled for adenoidectomy, myringotomy, 
and tube insertion. At the time of surgery, 
direct visualization of the nasopharynx re- 
vealed a smooth, rounded, and firm mass 
involving the nasopharynx. with occlusion of 
the left pesterior choana. A biopsy specimen 
was obtained, and bleedimg was controlled 
with electrecautery. The pathology report 
was consistent with the clinical impression of 
JNA (Fig 1). 

A workupan March 1978 ncluded comput- 
ed tomography in the transverse and coronal 
planes and demonstrated alarge soft-tissue 
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mass involving the left posterior nasal cavi- 
ty, the left posterior pharynx, the paraphar- 
yngeal space, and the infratemporal fossa 
(Fig 2). The demonstration of superior exten- 
sion involving the floor of the left middle 
cranial fossa and the cavernous sinus was 
significant. Plane roentgenograms and hypo- 
cycloidal polytomography demonstrated 
partial destruction of the superior left ptery- 
goid lamina with expansion of the pterygopa- 
latine fossa and bowing of the posterior later- 
al wall of the left maxillary sinus. Partial 
destruction of the floor of the left middle 
cranial fossa was also noted. Additionally, a 
cerebral angiogram, performed with selec- 
tive injections of the internal and external 
carotid arteries bilaterally, demonstrated a 
hypervascular mass with dense, compact 
neovascularity typical of a nasopharyngeal 
angiofibroma. The mass was supplied pri- 
marily by branches of the left external carot- 
id artery with small contributions from the 
meningeal branch of the cavernous portion of 
the left internal carotid artery. 

At the time of this study in March 1978, 
after the risks of surgical intervention were 
weighed against the clinical condition of the 
patient, the family of the patient would not 
consent to surgical intervention. For these 
reasons, the patient was treated expectantly 
and remained clinically stable over the next 6 
months, without episodes of epistaxis. In 
September 1978, a repeated arteriogram 
demonstrated no significant change in the 
JNA. Therapeutic considerations were again 
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discussed with the patients parents, who 
refused surgical and hormonal therapy. 

Between 1978 and 1989, the patient was 
followed up with serial clinical evaluation by 
CT studies. Slow, continued regression of 
the bulk of the tumor mass had been demon- 
strated and documented with CT studies. 
The most recent CT scan, in June 1989, 
showed complete regression ef the posterior 
nasal and posterior nasepharyngeal mass. 
Fatty infiltration of the parapharyngeal 
space immediately cauda! to the skull base 
was demonstrated at the site of prior maxi- 
mum tumor bulk. Reossification of the floor 
of the middle cranial fossa was seen along 
with mild remodeling changes of the ptery- 
goid lamina and posterior nasal septum. The 
middle cranial fossa and the cavernous sinus 
appeared normal in the 1989 study (Fig 3). 

Because the patient's parents refused the 
treatments offered, he was followed up with 
no therapeutic intervention being rendered. 
During the subsequent 11 years, intermit- 
tent CT scanning and clinical follow-up dem- 
onstrated spontaneous inwolution of this 
lesion. 


COMMENT 


This article tends to support the 
work of those authors who have felt, 
over the years, that JNA is hormonally 
dependent and, therefore, may under- 
go spontaneous involution. 
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Histiocytic Necrotizing Lymphadenitis 
(Kikuchi’s Disease) 


Jay F. Piccirillo, MD; Donald C. Lanza, MD; Edward A. Stasio, MD; Peter J. Moloy, MD 


e Histiocytic necrotizing lymphandenitis 
(HNL), or Kikuchi's disease, is a newly rec- 
ognized disease of unknown origin that 
causes cervical lymphadenitis, usually in 
young women. Initially described in Japan, 
cases of HNL are being reported in the 
United States and other western countries 
with increasing frequency. Symptoms of 
HNL include tender cervical adenopathy, 
fever, weight loss, and night sweats. Lab- 
oratory studies reveal leukopenia with rela- 
tive granulocytopenia and lymphocytosis. 
Lymph node biopsy reveals areas with 
frank cellular necrosis, karyorrhexis, and 
absence of plasma cells. The histologic 
features of HNL are distinctive but can be 
confused with those of lymphoma. We de- 
scribe two cases of HNL and present rec- 
ommendations for diagnosis and treatment. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:800-802) 


H istiocytie necrotizing lymphadeni- 
tis (HNL), or Kikuchi’ disease, 
is a generally benign form of lymphad- 
enitis that was first described in Japan 
by Kikuchi’ in 1972. Dorfman’ has sug- 
gested the term HNL of Kikuchi and 
Fujimoto as a means of recognizing the 
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independent reports of Kikuchi’ and 
Fujimoto et al’ in 1972 and to reflect 
the histopathologic features of the dis- 
ease more accurately. However, many 
authors, including Kikuchi, now use 
the term HNL.” 

Histiocytic necrotizing lymphadeni- 
tis consists of lymphadenopathy, fe- 
ver, and leukopenia. It is usually seen 
in young women and tends to sponta- 
neously resolve within 1 to 4 months." 
However, a fatality that occurred dur- 
ing the active phase of HNL was re- 
cently reported." 

At the present time, the origin of 
HNL is unknown and no specific diag- 
nostic tests are available. Although the 
histopathologic features of HNL are 
distinctive, large-cell lymphoma, 
Hodgkin’s disease, and systemic lupus 
erythematosus have similar histopath- 
ologic findings. Therefore, the diagno- 
sis of HNL is based on clinical findings 
and histologic assessment. 

We report two cases of HNL, one of 
which involved a pregnant woman. 
The clinical course and histopathologic 
features of the disease are discussed. 


REPORT OF CASES 


CASE 1.—A 25-year-old Oriental woman 
presented to the emergency room with a 
4-month history of bilateral neck swelling, 
fever, and general malaise. Her medical his- 
tory was significant for Calmette-Guerin ba- 
cillus exposure in Korea and a recent purified 
protein derivative test was positive. The pa- 
tient had emigrated from Korea to New York 
3 months prior to the onset of the symptoms 
and was 12 weeks pregnant. Swelling began 
in the upper part of the right side of her neck 
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and extended to the ipsilateral supraclavicu- 
lar area during the next 2 months. 

The patient first sought medical attention 
3 months after the onset a the symptoms. 
First-generation cephalosporin antibiotics 
were prescribed, with slight resolution of her 
cervical lymphadenopathy Approximately 
14 days after initiation of antibiotic therapy, 
an erythematous rash developed over the 
patient’s face and legs. Even though her 
medication was changed to erythromycin 
ethylsuccinate, she had worsening malaise 
and increasing fever and lymphadenopathy. 

Physical examination in -he emergency de- 
partment revealed an acutely ill woman with 
a temperature of 38°C, ter der malar erythe- 
ma, trismus, and bilateral cervical lympha- 
denopathy. Painful adenopathy measuring 
4x6 em was present in tne right tail of the 
parotid gland and the bilateral jugulodigas- 
tric regions. Inguinal and axillary adenop- 
athy was also present. The findings of the 
rest of the physical examination, which in- 
cluded the liver and the spleen, were unre- 
markable. The chest reentgenogram was 
normal. Laboratory analysis revealed the 
following values: white blood cells, 
3.9 x 10°/L; hematocrit, 0.32; calcium, 1.92 
mmol/L; albumin, 33 g/L; and lactate dehy- 
drogenase, 433 IU/L. The results of routine 
liver enzyme studies were normal. Serum 
antibody tests were negative for Toxoplas- 
ma, Coccidioides, Histoplasma, Epstein- 
Barr virus (infectious mononucleosis), cyto- 
megalovirus, syphilis tularemia, and 
psittacosis. Serologic tests were also nega- 
tive for antinuclear ar rheumatoid factor 
antibodies. 

Intravenous penicillin G sodium and oxa- 
cillin sodium therapy was initiated, and the 
patient’s fever defervesced over the next 7 
days. However, she continued to complain of 
tender cervical lymphadenopathy and her 
malar erythema persisted. 
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Fine-needle aspirstion of the cervical ad- 
enopathy was performec, and the findings 
were nondiagnostie. An «pen excisional cer- 
vieal node biopsy was performed 10 days af- 
ter admission. Histepathologic examination 
of the speeimen revealed cortical and para- 
cortical aggregates of large mononuclear 
cells, the targer of which were centrally ne- 
crotic and contained abur dant karyorrhectic 
debris, which is consistent with HNL. Acid- 
fast, periedie acid-Schrf, Grimelius, and 
Dieterles stains were allmegative for organ- 
isms. The patients wound healed without 
incident, ind she was discharged from the 
hospital without antibiotics. Her adenopathy 
resolved over the ensuimg weeks, and she 
delivered a healthy infant 6 months after 
discharge. 

CASE 2.— A 27-year-old white woman pre- 
sented to her primary care physician with a 
4-week history of a nontender, slowly enlarg- 
ing mass oyerlying her mandible. She denied 
fever, chilis, and lethargy but did describe 
having a stiff neck for several days at the 
onset of her symptoms. Her medical, family, 
and social histories were unremarkable. 
Physical examination revealed a single, mo- 
bile node measuring 2» 3 em in diameter 
along the anterior jugular chain. No adenop- 
athy was palpated in other regions, and the 
findings of the remainder of the physical ex- 
amination were normal. Twenty-four hours 
later, an ipsilateral supraclavicular node de- 
veloped. The results of the laboratory tests, 
including the white bloed cell count, sedi- 
mentation rate, and tine test, were normal. 
An open biopsy was performed on the supra- 
clavicular node. The microscopic diagnosis 
was HNL. Special stainsfor fungus and acid- 
fast bacillus were negative. The patient's ad- 
enopathy resolved within 1 month, without 
the administration of antibiotics. 


COMMENT 


Histiocytie necrotizing lymphadeni- 
tis was first describee in Japan in 1972 
and has since been reported through- 
out the world."" To our knowledge, 
this is the first repert of HNL in a 
pregnant woman. Dorfman’ believes 
that a distinctive form of necrotizing 
lymphadenitis has been sporadically 
observed by hematopathologists in the 
United States during the past 30 
years. 

The disease usually presents as lo- 
ealized adenopathy within the cervical 
region, although other lymph node re- 
gions may also be involved. Affected 
nodes may be nontender or moderately 
tender to palpation. The disease pri- 
marily affects women who are younger 
than 30 years. Constitutional symp- 





Fig 1.—Lymph node displays localization of necrosis within cortex and paracortica! areas (arrow) 


(hematoxylin-eosin, x 40). 
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Fig 2.— Destruction of germinal center (arrow) by necrotizing process. Heterogenecus collection of 
histiocytes and nuclear debris (hematoxylin-eosin, x 100). 


toms consisting of mild temperature 
elevation, malaise, and leukopenia are 
present in approximately half the 
cases." Less frequent symptoms in- 
clude weight loss, nausea, vomiting, 
hepatosplenomegaly, and night 
sweats. Adenopathy may follow upper 
respiratory prodrome.' The results of 
laboratory evaluation are normal or 
nonspecific except for leukopenia with 
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lymphocytosis, which accompanies 
more than 50% of cases.” Elevated 
Toxoplasma and Yersinia titers were 
reported in earlier cases but have not 
been consistently demonstrated.” Ep- 
stein-Barr virus and cytomegalovirus 
titers are normal. 

There is spontaneous resolution of 
adenopathy, usually within 1 to 4 
months, but the adenopathy can per- 
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Fig 3.—Predominance of histiocytes (arrow) and immunoblasts and paucity of plasma cells can be 
seen within necrotic area (hematoxylin-eosin, x 400). 


sist for as long as 1 year and may 
recur. The one fatality seen in con- 
junetion with HNL was due to sudden 
unexpected heart failure. At autopsy, 
multifocal myocyte necrosis was iden- 
tified, but the relationship to HNL is 
unclear." 

The histopathologic picture of HNL 
is quite specific. The lymph nodes con- 
tain a necrotizing process character- 
ized by patchy, well-circumscribed ar- 
eas with eosinophilic fibrinoid 
material. The localization of the necro- 
tizing process seems to be within the 
cortex and paracortical areas (Fig 1). 
There is a striking degree of karyor- 
rhexis. Fragments of nuclear material 
(nuclear dust) are scattered through- 
out the necrotic areas (Fig 2). Mononu- 
clear cells are seen in these areas and 
are thought to be phagocytosing nucle- 
ar debris (Fig 3). The degree of necro- 
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Med. 1987;111:1026-1029. 

3. Fujimoto Y, Kozima Y, Yamaguchi K. Cervi- 
cal subacute necrotizing lymphadenitis: a new clini- 
copathological entity [in Japanese]. Naika. 
1972;20:920-927. 

4. Turner RR, Martin J, Dorfman RF. Necrotiz- 
ing lymphadenitis: a study of 30 cases. Am J Surg 
Pathol. 1983;7:115-123. 


sis varies from one case to another. 
There is an absence of granulocytes 
together with a paucity of plasma 
cells.” Transformed lymphocytes (im- 
munoblasts) may be prominent around 
foci of necrosis. Immunohistochemical 
studies have indicated that the major- 
ity of cells within the necrotizing foci 
represent T cells and histiocytes. 
Whether the T cells are cytotoxic/ 
suppressor or helper/inducer cells is 
unclear." 

Lupus lymphadenitis is histological- 
ly similar to HNL but can be distin- 
guished by the presence of numerous 
plasma cells and by deposition of deep- 
ly basophilie material (hematoxylin 
bodies) in the paracortex of the lymph 
nodes."" Interestingly, several cases 
of HNL have subsequently developed 
serologic and other clinical evidence of 
systemic lupus erythematosus (R. F. 
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Dorfman, MD, written cemmunication, 
July 5, 1989). Although our patient in 
case 1 had some of the clinical and 
histologic features of systemic lupus, 
such as malar erythema and numerous 
plasma cells in the surrounding lym- 
phoid stroma of the lymph node biopsy 
specimen, the serologic s-udies did not 
support this diagnosis. Nevertheless, 
the possibility of future systemic lupus 
is real, and careful odservation is 
indicated. 

The pathogenesis of this disorder is 
unknown. Infection with one or more 
viral agents is thought to be the cause. 
However, the histologic, ultrastructur- 
al, and immunologic findings suggest a i 
hyperimmune reaction." The disease is 
self-limited, and at the present time 
only supportive treatment is 
necessary. 


CONCLUSIONS 


 Histiocytie necrotizing lymphadeni- 
tis is a recently describec clinical enti- 
ty that is encountered most often in 
young women. The clinical presenta- 
tion is usually that of a subacute illness 
involving cervical lymph nodes accom- 
panied by mild to moderate systemic 
symptoms of fever, malaise, and nau- 
sea. Diagnosis is established on the 
basis of histopathologic studies, nor- 
mal laboratory findings, and a self- 
limited clinical course. Fecause of its 
clinical and histopathologic presenta- 
tion, it is often mistaken for lymphoma 
or autoimmune disease, in particular 
systemic lupus erythematosus. 

Awareness of this rare. yet increas- 
ingly encountered disease is important 
to the accurate evaluatien of cervical 
adenopathy. 


The authors would like to acknowledge the 
assistance of Richard Eisen, MD. Yale University 
School of Medicine, New Haven, Conn, in the 
preparation of the photomicrographs. 
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News and Ccmment 


Foundation ^ mnounces Annual Sympo- 
sium.—The Foundation for Facial 
Plastic Surgery presents its Sixth An- 
nual Symposium cn the Latest Ad- 
vances in Cosmetic Surgery of the Face 
from August 1 through 3, 1991, at The 
Hyatt Newporter, Newport Beach, Ca- 
lif. Among the topcs for this year's 
symposium wil! be ocvloplastic sur- 
gery, facial rejuvenation, facial sculp- 
turing, dermateplastic surgery, and 
rhinoplasty. There will be 25 hours of 
Category 1 credit ofered. For further 
information, contac’ Kathleen Szwast, 
Assistant Program Coerdinator, 359 
San Migue! Dr, Suite 303, Newport 
Beach, CA 92660; (1:4) 759-7678. 


World Congress  Anaounced.— The 
Third World Congress oa Sleep Apnea 
and Rhonchopathy will be held from 
September 21 throuzh September 23, 
1991, at the Keio Flaze Inter-Conti- 
nental Hotel, Toyo, Japan. The scien- 
tific program will censist of oral and 
poster presentations based on the fol- 
lowing topies: reguletior of breathing 
during sleep; anatomic and physiolog- 
ical aspects of the upper airway; epi- 
demiology of sleep-d sordered breath- 
ing and snoring; definitien and classi- 
fication of sleep-disordered breathing; 
pathophysiclogy of sleep-disordered 
breathing and snoring; new diagnostic 
approaches to sleep-disordered breath- 
ing and screening tess for sleep apnea 
syndrome; cardiovaseular abnormali- 
ties in sleep apnea; neuropsychological 
abnormalities in sleep apnea; social 
impact of sleep 3pnez syrdrome; sleep 
apnea in children: treatment of sleep- 
disordered breathing, surgical treat- 
ment, and nonsurgice! treatment; and 
prognosis of sleep apnea syndrome. 
Invited principal lecturers will hold a 
plenary session eovering the topics 
mentioned above. Far further infor- 
mation, contact the Secretariat for the 
Third World Congress on Sleep Apnea 
and Rhoncopathy, Simul International 
Inc, Kowa Bldg No. 9, 1-8-10 Akasaka, 
Minato-ku, Tokye 197, Japan; tele- 


phone, 81-3-3586-8691; fax, 81-3-3583- 
8336. 


International Conference An- 
nounced.—The First International 
Conference on Electrocochleography 
and Monitoring will be held from 
September 20 through 24, 1992, in 
Wirzburg, Germany. This joint con- 
vention of otolaryngologists and neu- 
rosurgeons will present discussions of 
auditory evoked potentials, electro- 
cochleography, intraoperative moni- 
toring, inner ear and middle ear sur- 
gery, cochlear implant, vascular loop 
syndrome, motor potentials, magnetic 
evoked potentials, and other topics. 
This conference is sponsored by the 
departments of otolaryngology and 
neurosurgery, University of Wiirz- 
burg, the International Electrococh- 
leography and Monitoring Correspon- 
dence Group, and The Prosper Meniére 
Society. For further information, con- 
tact IEMCG, Dr D. Hoehmann, De- 
partment of Otolaryngology, Univer- 
sity of Würzburg Medical School, Josef 
Schneider Strasse 11, D-8700 Wiirz- 
burg, Federal Republic of Germany; 
(49) 931 201 2323; fax (49) 931 98941 or 
201 2248. 


International Meetings in Italy.— The 
Jean Gilder Congressi sas, the orga- 
nizing secretariat, announces a variety 
of meetings to be held in Italy. The 
First International Symposium of Ad- 
vances in Ear, Nose, and Throat Im- 
munology will be held from October 23 
through 26, 1991, at Verona, Italy; top- 
ics to be discussed include tumor im- 
munology of the head and neck, nose 
and sinus immunology, nasal allergy, 
immunohistology of cholesteatoma, 
and the immunopathology and immu- 
nochemistry of the middle and inner 
ear. The Third International Meeting 
on Respiratory Allergy will be held 
from April 1 through 4, 1992, at Sor- 
rento, Italy; topics to be discussed 
include immunological basis of pulmo- 
nary diseases, pathophysiology of al- 
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lergic diseases, immunophermacology 
of pulmonary diseases, and prevention 
and immunotherapy. For further in- 
formation, contact Jean Gilder Con- 
gressi sas, Via G Quagliariello 35/E, 
80131 Napoli, Italy; 081/5454617 or 
5463779; fax, 081/5463781. 


Tutorial and Hands-on Workshop.— 
The Department of Otolaryngology, 
Vanderbilt University School of Med- 
icine, Nashville, Tenn, is sponsoring a 
workshop, “Intraoperative Monitoring 
of the Auditory System and Facial 
Nerve,” on October 25 and 26 1991. The 
director is James W. Hall IIL PhD. For 
further information, contaet Marsha 
Bain, Continuing Medical Education 
Course Coordinator, Division of Con- 
tinuing Medical Education, Vanderbilt 
University, D-8211 MCN, Nashville, 
TN 37232; (615) 322-4030. 


Treatment of the Aging Face.—The 
Continuing Medical Education Pro- 
gram of Boston (Mass) University 
School of Medicine announces that it 
will offer a course entitled “The Aging 
Face: A Multidisciplinary Approach to 
Treatment” on October 25 and 26, 1991, 
at the Ritz-Carlton Hotel, Beston. For 
further information, contac: Depart- 
ment of Continuing Medical Educa- 
tion, Boston University Schoel of Med- 
icine, 80 E Concord St, Boston, MA 
02118-2394 (617) 638-4605. 


Second International Congress on Oral 
Cancer.— From December 2 through 6, 
1991, the Second International Con- 
gress on Oral Cancer will be held at the 
Taj Palace Intercontinental Hotel, in 
New Delhi, India. This meeting will be 
held under the auspices of the Inter- 
national Union Against Cancer. For 
further information, contaet Arati 
Walia, Organizing Secretary, Second 
International Congress on Oral Can- 
cer, B-4 NDSE PT II, New Delhi 
110049, India; telephone, 6462354; 
telex, 031-66956 AKAS IN; and fax, 
91-11-6444966. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


A 3000-g full-term female infant 
was born by vacuum extraction to a 
28-year-old gravida 2, para 1 woman, 
whose pregnancy had been uncompli- 
cated. The infant became markedly 
depressed when the umbilical cord was 
clamped; the Apgar scores were 0, 0, 
and 4 at 1, 5, and 10 minutes, respec- 
tively. Oxygen was administered by 


PATHOLOGIC QUIZ CASE 1 
Robert J. Weil, MD, Chicago, Ill 


mask. Initial attempts at endotracheal 
intubation were unsuccessful; the in- 
fant was intubated after 1 hour. Bilat- 
eral pneumothoraces required chest 
tubes. On physical examination, coarse 
breath sounds were heard bilaterally, 
the abdomen was distended, and the 
skin was cyanotic. The findings of the 
cardiovascular examination were nor- 
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mal, and no external dysmorphic fea- 
tures were noted. Later attempts to 
place a larger endotracheal tube did 
not improve ventilation (Fig 1). Nearly 
16 hours after birth, the infant died. 
There were no notable ‘indings at post- 
mortem examination except those 
shown in Fig 2. 
What is your diagnosis? 


Todd A. Morrow, MD; Soly Baredes, MD; Anthony F. Jahn, MD; Michael Schulder, MD, Newark, N- 


A 38-year-old woman presented 
with a 2-month history of fullness in 
her right ear. She also reported in- 
creasing light-headedness without any 
associated nausea, vomiting, or ver- 
tigo. She denied any dysphagia, 
hoarseness, or tinnitus. 

Physical examination was signifi- 
cant for a lateralized right tympanic 
membrane covering a nonpulsatile 
bluish mass. The patient's tongue de- 
viated to the right on protrusion. Ex- 
amination of her larynx disclosed a 
sluggish right vocal cord on abduction. 


Audiotympanogram revealed a 
“dead” right ear. A high-resolution 
computed tomographic (CT) scan (Fig 
1) demonstrated “moth-eaten” de- 
struction of the jugular foramen and 
the posterior portion of the carotid ca- 
nal. A coronal T,-weighted magnetic 
resonance scan (Fig 2) was consistent 
with old hemorrhage/fluid in the mas- 
toid air cells and an inhomogeneous 
soft-tissue mass in the region of the 
jugular foramen. The fat plane be- 
tween the deep lobe of the parotid 
gland and the tumor was well defined. 


804 Arch Otolaryngol Head Neck Surg— Vol 117, July 1991 


Angiographic delineation of the 
mass is shown in Fig 2. The main feed- 
ing vessel is the ascending pharyngeal 
artery, with some contribution from 
the postauricular artery. 

Following embolization with an ab- 
sorbable gelatin sponge (Gelfoam), the 
patient underwent excision of the 
mass via an infratemporal fossa ap- 
proach. The tumor was very firm and 
adherent to the surrounding struc- 
tures. A representative permanent 
section is shown (Fig 4). 

What is your diagnosis? 
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Figure 1. Figure 2. 
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Pathologic | Diagnosis: Tracheal 
agenesis (TA) (Floyd's type II). 

Tracheal agenesis is an uncommon 
congenital anomaly that is incompati- 
ble with life. It was first described by 
Payne! in 1900, and 54 cases have been 
described in the literature since 
then.?? This is the 55th. Its incidence 
has been estimated at 0.002% of all live 
births.^ The male-female ratio is ap- 
proximately 2:1.?! 

Neonates with TA have obvious res- 
piratory distress at birth. Most are 
premature and maternal polyhydram- 
nios is common. In spite of intense ef- 
forts, the infant does not ery. Intuba- 
tion is difficult, often impossible; arti- 
ficial ventilation is accomplished with 
esophageal cannulation. Mask ventila- 
tion similarly results in clinical im- 
provement. These interventions lead 
to abdominal distention. If a nasogas- 
tric tube is placed, an air leak can be 
appreciated.’ Roentgenographic stud- 
ies are commonly nonspecific.’ 

At this juncture, rapid physical ex- 
amination and diagnostic maneuvers 
are paramount. Physical inspection 
may point to the correct diagnosis be- 
cause TA is frequently associated with 
significant anomalies, in particular, 
two groups of malformations. The first 
is the VATER association: vertebral 
defects, imperforate anus, tracheo- 
esophageal fistulas, radial ray defects, 
and renal dysplasias; it may include 
complex cardiac anomalies." The sec- 
ond is known as TACRD and includes 
tracheal agenesis or laryngotracheal 
atresia, complex cardiac anomalies, 
radial ray defects, and duodenal 
atresia." All but two cases of TA have 
been associated with a tracheoesoph- 
ageal fistula. The most common extra- 
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tracheal defects are cardiac: atrial and 
ventricular septal defects, valve ab- 
normalities, and more significant 
anomalies. Genitourinary anomalies, 
radial ray defects, imperforate anus, 
duodenal malformations, and other 
gastrointestinal tract abnormalities 
are found, in that order.??? 

Armed with such physical findings, 
as well as unexplained respiratory dis- 
tress, one should proceed to direct 
laryngoscopy and esophagoscopy.^* 
Endoscopy usually demonstrates a 
normal supraglottis and glottis, with 
complete obstruction below the vocal 
cords; laryngeal malformations, how- 
ever, may be found." Inspection of the 
esophagus demonstrates an esophago- 
bronchial or a tracheobronchial fis- 
tila.” 

These fistulous variants have been 
classified into three types by Floyd and 
colleagues.’ Type I is atresia of the 
proximal trachea with a distal trache- 
oesophageal fistula. Type II involves 
complete TA with midline fusion of the 
bronchi and communication with the 
esophagus by a single fistula. Type III 
is complete agenesis with both bronchi 
arising from the esophagus separately. 
Approximately 7.5% are type II and 
20% are type III.» 

Tracheal agenesis is postulated to be 
the result of altered formation of the 
tracheoesophageal septum, which sep- 
arates the foregut into esophagus and 
trachea. There is thought to be early 
failure of the ventral midline respira- 
tory diverticulum to separate from the 
foregut or of the foregut diverticulum 
to fuse correctly and so divide the tra- 
chea from the esophagus.'^" The insult 
must occur between the third and sixth 
weeks of life, since after this time the 
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separation of trachea anc. esophagus is 
advanced.^ Each of the -hree types," 
then, represents one manifestation of 
failed fusion of the trach2oesophageal 
septum.?/*" 

Tracheal agenesis is un formly fatal. 
Exploration of the neck will help de- 
lineate the extent of the anomaly. If a 
lesser malformation is identified, par- 
ticularly when few or no serious con- 
comitant malformations 2xist, correc- 
tive surgery may succeed If, however, 
exploration confirms a diagnosis of 
TA, invasive procedures are halted, 
since prolonged surviva! is not pos- 
sible.’ 
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Pathelogic Diagnosis: Adenoid cys- 
tic carcinoma (ACC). 

Adenoid cystic carcinoma is the 
most common malignant derivative of 
minor salivary tissues, making up ap- 
proximately 35% of all minor salivary 
gland carcinomas.' 

It most commonly arises in the oral 
cavity, nose, and paranasal sinuses. 
Less common sites include the lacri- 
mal glands, auditory canal, larynx, 
trachea. esophagus, and middle ear. 
The lesion in our patient most likely 
represents an ACC cf the middle ear. 
The cell of origin is uncertain. How- 
ever, there are three possible sources 
from which this lesion may have 
arisen": (1) ectopic ceruminal glands 
within the middle ear, (2) middle ear 
mucosa. epithelium, and (3) ectopic 
salivary gland tissuein the middle ear 
cleft. | 

Ectopic ceruminal glands within the 
middle ear have been postulated as a 
source for primary adenomatous tu- 
mors of the middle ear.’ This theory 
was rejected by Hyams and Michaels? 
because normal ceruminal glands have 
never been identified within the middle 
ear clef:. 

A variety of cell types have been 
shown to occur in normal middle ear 
mucosa, including ciliated columnar 
epithelium, goblet eells, and simple 
squamous epithelium. Gland forma- 
tion can occur in secretory otitis me- 
dia. Therefore, it appears that the 
middle ear mucosa has the potential 
for variable differentiation and meta- 
plastic change. Hyams and Michaels? 
implicate the mucosal cell as the pro- 
genitor for adenomatous neoplasms in 
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the middle ear. 

The presence of ectopic salivary 
gland tissue within the middle ear cleft 
is being reported with increasing fre- 
quency.^* 

Hematogenous dissemination plays 
the major role in metastatic develop- 
ment. The lungs, bone, and brain are 
the most common sites of metastases. 
Although 20% of patients with pulmo- 
nary metastases survive more than 5 
years, one third of patients die within 
l year of the appearance of a meta- 
static lesion,’ as a result of extensive 
local growth. 

Three histologic patterns of ACC 
have been described: tubular or tra- 
becular, cribriform, and solid. The tu- 
bular pattern carries the best progno- 
sis; and a solid pattern, the worst. 
Perineural and intraneural invasion 
are microscopic hallmarks of this tu- 
mor. 

Primary treatment of ACC com- 
bines wide local resection with radio- 
therapy. Negative surgical margins 
can be difficult to obtain because of the 
characteristic "skip" regions along the 
nerves. Spiro et al’ reported some de- 
gree of fixation or extension to contig- 
uous structures in 80% of patients. 
Some investigators have noted favor- 
able responses with chemotherapy, 
most notably cisplatin, for persistent 
or metastatic disease.? 

Tumors of the temporal bone are 
difficult to distinguish from one an- 
other with regard to clinical and ra- 
diographie presentation. Depending 
on the stage at presentation, certain 
characteristics can be helpful in estab- 
lishing which type of tumor is present. 
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For example, glomus jugulare tumors 
have characteristic features early in 
their course (eg, conductive hearing 
loss, tinnitus, and retrotympanic 
mass) that can be integrated with 
other findings on physica. examination 
and neuroradiologic studies to arrive 
at a precise diagnosis. 

Jugulotympanie ^ paragangliomas 
are the most common tumors of the 
middle ear, and are second only to 
acoustic neuromas as the most com- 
mon tumor of the temporal bone.’ Clin- 
ical manifestations may be related to 
tumor bulk, vascularity. or inner ear 
involvement) Cranial neuropathies 
may occur. Occasionally, a Horner syn- 
drome is seen. Less commonly, a mass 
of the neck or parapharyngeal space 
may be the initial presentation. 

A number of clinical entities may 
simulate a paraganglioma involving 
the temporal bone. The cifferential di- 
agnosis is often considered from two 
perspectives: first, that of a vascular 
mass in the middle ear on otoscopy, 
and second, that of an erosive lesion of 
the jugular foramen. 

In addition to a glomus tumor (GT), 
a vascular lesion of the middle ear may 
represent a dehiscent jugular bulb, an 
aberration or aneurysm of the carotid 
artery, or a persistent stapedial arte- 
ry.’ Valvassori and Buckingham’! me- 
ticulously detailed otoseopic and ra- 
diographic findings in some of these 
lesions that mimic the glomus tym- 
panicum. 

The differential diagnesis of an ero- 
sive lesion of the jugular foramen is 
extensive? While localized areas of 
bone erosion are common in GTs, ex- 
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tensive destruction by expansion oc- 
curs relatively late in the course of the 
disease. Eventually, as the lesion in- 
creases in size, all surrounding struc- 
tures are invaded. When this stage is 
reached, the GT shows no particular 
diagnostic characteristics that might 
distinguish it from other masses." 
Neuroma (schwannoma), metastasis, 
meningioma, chordoma, chondrosar- 
coma, epithelioid malignancy, arterio- 
venous malformation, cholesteatoma, 
and salivary gland malignancies are 
among the lesions that must be distin- 
guished. Many metastases (ie, renal 
and thyroid primaries) are vascular 
and produce angiographic findings 
that are similar to those of GTs. 

Vascular studies can help to differ- 
entiate GTs from other vascular 
"masses," such as a dehiscent jugular 
bulb or an aberrant carotid artery. The 
predominant blood supply of GTs is 
derived from branches of the external 
carotid artery, with occasional contri- 
butions from the vertebral and inter- 
nal carotid arteries. The angiographic 
pattern of GTs is sufficiently charac- 
teristic that many investigators be- 
lieve that biopsy can be eliminated in 
most cases.? 

Characteristic CT findings of GTs of 
the temporal bone are related to well- 
described pathways of invasion. The 
tumor follows the paths of least resis- 
tance, which include the hypotympa- 
num, eustachian tube, vascular chan- 
nels, fissures, air cell tracts, and skull 
base foramina. 


The most common CT finding in GTs 
(jugulare or large tympanicum) is 
bony distortion of the jugular fossa, 
which is the site of origin for most 
tumors." Fisch" stated that high-res- 
olution CT permits the most accurate 
determination of tumor size and tem- 
poral bone invasion among all diag- 
nostic modalities. It provides essential 
information in planning the surgical 
approach. It and angiography may be 
complementary in distinguishing 
larger lesions around the jugular 
foramen.’ If a lesion is large or atypi- 
cal, or if embolization is contemplated, 
angiography should be performed. 
Otherwise, high-resolution CT may 
obviate the need for angiography in 
many cases. 

Magnetic resonance imaging can 
provide additional information with 
regard to intracranial extension and 
jugular vein invasion in masses of the 
temporal bone. Homogeneous en- 
hancement with gadolinium provides 
for a greater signal intensity in the 
tumor bed than that of the normal vein 
and surrounding neurovascular struc- 
tures. However, the margins of osseous 
destruction are better demonstrated 
with high-resolution CT. 

This case illustrates an example of 
an erosive lesion of the jugular fora- 
men that presented both clinically and 
radiographically as a GT. Most likely it 
represents an ACC originating from 
salivary gland tissue of the middle ear. 
A brief overview of the clinical and ra- 
diographic features to be considered in 
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the differential diagnosis has been dis- 
cussed. Clinicians are reminded that 
not all lesions that appear to be GTs 
prove to be GTs. 
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CASTEMIZOLE) 


Before prescribing, please consult complete prescribing information of which the following is 
a brief summary. 


DESCRIPTION: HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in 
scored white tablets for oral use. 


CONTRAINDICATIONS: HISMANAL is contraindicated in patients with known hypersensitivity 
to astemizole or any of the inactive ingredients. 


PRECAUTIONS: General: Caution should be given to potential anticholinergic (drying) 
effects in patients with lower airway diseases, including asthma. Caution should be used in 
patients with cirrhosis or other liver diseases (See Clinical Pharmacology section). HISMANAL 
does not appear to be dialyzable. Caution should also be used when treating patients with 
renal impairment. 

information for Patients: Patients taking HISMANAL should receive the following 
information and instructions. Antihistamines are prescribed to reduce allergic symptoms. 
Patients should be questioned about pregnancy or lactation before starting HISMANAL therapy, 
since the drug should be used in pregnancy or lactation only if the potential benefit justifies 
the potential risk to fetus or baby (see Pregnancy subsection). Patients should be instructed 

1) to take HISMANAL only as needed, 2) not to exceed the prescribed dose, and 3) to take 
HISMANAL on an empty stomach, e.g., at least 2 hours after a meal. No additional food should 
be taken for at least 1 hour post-dosing. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct sunlight, 
and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has 
not been revealed in rats given 260x the recommended human-dose of astemizole for 24 
months, or in mice given 400x the recommended human dose for18 months. Micronucleus, 
dominant lethal, sister chromatid exchange and Ames tests of astemizole have not revealed 
mutagenic activity. Impairment of fertility was not observed in male or female rats given 200x 
the recommended human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended 
human dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x 
the recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed 
in rats or rabbits administered 50x the recommended human dose. There are no adequate and 
well controlled studies in pregnant women. HISMANAL should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. Metabolites may remain in the 
body for as long as 4 months after the end of dosing, calculated on the basis of 6 times the 
terminal half-life (See Clinical Pharmacology section). 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
certain drugs are known to be excreted in human milk, caution should be exercised when 
HISMANAL is administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 
Pediatric Use: Safety and efficacy in children under 12 years of age has not been 
demonstrated. 

ADVERSE REACTIONS: The reported incidences of adverse reactions listed in the following 
table are derived from controlled clinical studies in adults. In these studies the usual 
maintenance dose of HISMANAL® (astemizole) was 10 mg once daily. 
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Central Nervous System 
Drowsiness 74 6.4 
Headache 67 9.2 3.3 
Fatigue 42 1.6 11.8 
Appetite increase 3.9 14 0.0 
Weight increase 3.6 0.7 1.0 
Nervousness 2.1 12 0.3 
Dizzy 2.0 1.8 1.0 
Gastrointestinal System 
Nausea 2.5 2.9 13 
Diarrhea 1.8 2.0 0.7 
Abdominal pain 14 12 0.7 
Eye, Ear, Nose, and Throat 
Mouth dry 52 3.8 79 
Pharyngitis 17 2.3 0.3 
Conjunctivitis 1.2 1.2 0.7 
Other 
Arthralgia 1.2 1.6 0.0 











"Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N = 100); Pheniramine Maleate (N = 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical 
trials. Weight gain has been reported in 3.6% of astemizole treated patients involved in 
controlled studies, with an average treatment duration of 53 days. In 46 of the 59 patients 

for whom actual weight gain data was available, the average weight gain was 3.2 kg. 

Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, 
edema, epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. Marketing 
experiences include isolated cases of convulsions. A causal relationship with HISMANAL has 
not been established. 


OVERDOSAGE: in the event of overdosage, supportive measures including gastric lavage and 
emesis should be employed. Cases of overdose have been reported from foreign marketing 
experience. Although overdoses of up to 500 mg have been reported with no ill effects, cases 
of serious ventricular arrhythmias, including Torsades de pointes, following overdoses of 
greater than 200 mg have been reported. Patients should be carefully observed and ECG 
monitoring is recommended in cases of suspected overdose. An appropriate antiarrhythmic 
treatment may be needed. HISMANAL does not appear to be dialyzable. Care should be taken 
not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION section. Oral LDso 
values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, the 
oral LD, was 905 mg/kg in males and 1235 mg/kg in females. 


NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 
Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 
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Professional Opportunities 


OREGON: EC. BE otolaryngGogist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty greup. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Fytting, MD. Medal Director, The Cor- 
vallis Clinic, "C, 3680 NW Senaritan Drive, Corval- 
lis, OR 97338. 








QUEENS, NEW YORK — Needed BC/BE otolaryn- 
gologist for »artner in busy, ceneral solo ENT prac- 
tice. Call evenings: (516) 676-7350. 


NORTH CAROLINA — Practice opportunities in 
and near Ra sigh. Abundance of cultural and leisure 
activities. Send vitae: Janet Clayton, AM Care Phy- 
isician Search. Department AD, P.O. Box 2816, Dur- 
ham, NC 277 15. (800) 477-0600. 














BC/BE OTOLARYNGOLOGSIST needed to join 
busy, young, BC estab!:shec general otolaryngolo- 
gist. Fully computerized, high-tech oriented prac- 
tice complesewith audiologist and ABR. Area offers 
outstandinc lifestyle in coastal city of South Caro- 
lina. Send CV to: Box #415, s/o ACTO. 
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OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong refer- 
ral base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,000; a grow- 
ing area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 


close to hospital and office are affordably priced. , 
Good schools, many community activities and ' 


abundant recreation including golf, tennis, moun- 
tain and equestrian activities. Easy access to all Cali- 
fornia's major metropolitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 


VIRGINIA /GEORGIA: Locations include Chesapeake 


Bay; Washington, DC suburb; and popular medical 
community in Georgia. Single-specialty groups, 
multi-specialty groups, solo opportunities. Modern 
facilities. Send vitae: Janet Clayton, AM Care Physi- 
cian Search, Department AO. P.O. Box 2816, Dur- 
ham, NC 27715. (800) 477-0600. 


All classisied advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.C. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
_ c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mai! sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


Professional Opportuaities 


North Platte, Nebraska 


Otolaryngologist needed to join busy 
general BC otolaryngologist. Opportunity 
to develop own "niche"; affiliatewith pro- 
gressive 130-bed, medical referral center 
with patient base of 100,000. Current ENT 
also flies to satellite clinics within the 
region and has purchased another plane 
to accommodate new partner @ilot pro- 
vided or learn to fly). Enjoy recreational 
activities of nearby lakes, excellent hunt- 
ing and fishing; snow-skiing within easy 
driving distance. Call or send CY: 
Marcia Norrie 
Great Plains Regional Medica: Center 
601 West Leota, North Platte, NE 69101 
(800) 762-7090 





SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakelandarea of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent schoo: system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1034 Grove Street, 
Meadville, PA 16335. 


OTOLARYNGOLOG Y 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their med:cal pro- 


gram in Western Massachusetts. 


NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


m Competitive salary and benefit programs. 
Membership in a 40-physician group. 
Rapidly growing prepaid membership. 
An environment that encourages innovative approaches to 


health care delivery. 


Group paid full coverage malpractice insurance. 


Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road m P.O. Box 4011 m Farmington, CT 06034-4011 


An equal opportunity /affirmative action employer 
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EXCELLENT OPPORTUNITY 





| Bluegrass r 


/ salary, bene 


LEXINGTON CLINIC 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 


person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 






Professional Opportunities 


OTOLARYNGOLOGIST —Premier fee-for-service, 
52-year-old multi-specialty group in central New 
York seeks BC/BE otolaryngolog st to join existing 
department. Guaranteed salary with two years to 
shareholder status. Cost accounted production 
incentive formula. Reply: Box #412, c/o AOTO. 


BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic Iczated in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more informaticn contact Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 
(501) 782-2071. 


Mona celo Ras TELE T 
MAINE COAST — Private practice with cross cov- 
erage for well-qualified, motivatec otolaryngologist 
to affiliate with 106-bed, modern medical referral 
center. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial cuarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono. ME 04473. Call: 
(207) 866-5680. 





LARGE MULTI-SPECIALTY group in northern Vir- 
ginia area has an immediate opening for a board- 
certified/-eligible otorhinolaryngc ogist to replace 
retiring physician of 40 years. Send CV to: Medical 
Director, Falls Church Medical Center, 6060 Arling- 
ton Boulevard, Falls Church, VA 22044. 


SEEKING ASSOCIATE, well-trzined and well- 
motivated in all aspects of otolaryngology-head and 
neck surgery. Applicant has exce#ent opportunity 
to control a viable practice with established cover- 
age in an excellent area close ta New York City, 
Philadelphia, and the Poconos. Presently doing 
general otolaryngology, head amd neck cancer 
surgery, plastic surgery and endescopic surgery. 
Active allergy practice. Call: (215) 434-2581 or (215) 
439-1501. Or write to: ENT Associates of L.V., Inc., 
1251 South Cedar Crest Boulevard, Allentown, PA 
18103. 


SOUTHERN CALIFORNIA 
Otolaryngologist 
— Private Practice — 


A very successful, growing 
ENT practice is looking for 
an associate or partner. 
Attractive location in an area 
of about 250,000 
that is becoming a bedroom 
community for Los Angeles. 


Located next to a modern, 
300+ bed hospital. 
Surgery oriented practice with 
a high net income. 


For confidential information, 
contact: 


Gary Schaub 
P.O. Box 69155 
Portland, Oregon 97201 


(503) 223-4357 





POSITION AVAILA3LE 


OTONEUROLOGIST 


Opening for a full-time board- 
certified otolaryngolcgist with 
subspecialty training in 
otoneurology. Salary and 
academic rank commensurate 
with experience. 


Please send CV or ca I: 


Allan L. Abramson, MD 
Professor and Chairman 
Department of Otolaryngology 
and Communicative Disorders 
LONG ISLAND 

JEWISH MEDICAL CENTER 


New Hyde Park, New York 11040 
(718) 470-7555 


Otolaryngologist 


Established, very active ENT 
group seeks a fifth BE/BC 
otolarvngologist fer expansion 
of a diverse practice. We are 
interested in an individual who 
has special interes- or expe- 
rience in otology, allergy or 
facial plastic surgery. 


We offer a compe-itive salary 
and an excellent benefit pack- 
age including: prcmpt full 
partnership, gene»ous vaca- 
tion and CME time, 100% 
medical, malprac ice, life and 
disability insurance, and 401K 
retirement plan. 


Please send CV -o: 


ORL Associates, P.A. 
11302 Fallbrook Drive 
Suite 305 

Houston, Texas 77065 


(713) 890-6155 








Explore a Career 
in Northern California 


The Permanente 
Medical Group, Inc. 


Physician Recruitment Services 
1814 Franklin, 4th Fl., Dept. C 
Oakland, CA 94612 
(800) 771-4912 
(415) 987-4949 
EOE 


a M 2 
KAISER PERMANENTE 
Good People. Good Medicine. 


OTOLARYNGOLOGIST 


Busy clinical and surgical practice seeks BC/BE 
otolaryngologist. 


Located in the northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational, and 
recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including paid 
vacation and CME; pension and profit sharing plans; 
paid malpractice; health, life an disability benefits. 


For further information contact: 


W. Edwin Gould, MD 


13986 Maple Knoll Way 


Maple Grove, MN 55369 
(612) 420-5700 








For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
State-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a partofa - 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find out more, 
contact... 


. Sioux Empire 
Médical Center 


Carl Hinson 

1200 S. Euclid Ave. 
Suite 320 MBI 

Sioux Falls, SD 57105 
1-800-468-3333 








Professional Opportunities 


OTOLARYNGOLOGY OPPORTUNITY. 60-physi- 
cian multi-specialty group in southern Wisconsin 
seeks ENT to join young, exceptionally well trained 
physician. $140,000 to $170,000 salary. Favorable 
one in three call schedule. Clinic next to modern, 
240-bed hospital with state-of-the-art equipment. 
250,000 draw area. Safe, family-oriented community 
35 miles from Madison, 70 miles from Milwaukee. 
Convenient to University of Wisconsin. Send CV or 
call: Greg Flowers, Jackson and Coker, Inc., 115 
Perimeter Center Place, Suite 380 10810, Atlanta, 
GA 30346. Telephone: (800) 544-1987. 


Denver Opportunity 


Expanding ENT group seeks a BC/BE 
otolaryngologist for a diverse practice. We 
are seeking a general otolaryngologist who 
has special interest or experience with 
otology, allergy, or facial plastic surgery. 









Candidates should have the following: 
Excellent residency rating; academic honors; 
and foremost, the ability to provide superior 
care. 








Great opportunity for skilled, personable 
specialist. 





Please send CV to: 


PERSONNEL ADMINISTRATOR 
P.O. BOX 10764, DENVER, CO 80210 





ENT SURGEON — The Department of Surgery at a 
progressive, academic urban medical center in the 
northeast seeking aggressive, well-trained ENT 
surgeon to develop a practiceand play an important 
role in the education and training of medical stu- 
dents and surgical residents. Hospital will provide 
attractive package and incentives and will assist 
with practice development. Medical School faculty 
appointment commensurate with qualifications. 
Please contact: David H. Levien, MD, Director of 
Surgery, Episcopal Hospital, Front Street & Lehigh 
Avenue, Philadelphia, PA 19125. (215) 427-7042. 


ENDOSCOPIC SINUS 
SURGERY 

FOR THE NOVICE 
ENDOSCOPIST 

IN PRIVATE PRACTICE 


"HANDS-ON" surgical experience 
concerning all aspects of endo- 
Scopic sinus surgery. 


Required: 


e Completed endoscopic sinus 
surgery course including 
laboratory; 


e Nebraska license, accept 
adjoining state. 


For further details, contact: 


Reuben C. Setliff, III, MD, P.C. 
1311 South Oak Street 
North Platte, NE 69101 


(308) 534-2268 


In cooperation with Great Plains 
Regional Medical Center 











Group Health Association, one of Wash- 
ington, D.C.'s most respected names in 
the health maintenance field, is 
recruiting 


OTOLARYNGOLOGIST 
- HEAD AND NECK 
SURGEONS 


Group Health Association is a model of 
excellence in primary and specialty 
care. Our 200+ staff physicians provide 
care for more than 155,000 members in 
nine modern, well-equipped multi- 
specialty medical centers and in the 
area's finest community hospitals. With 
the support of professional-associates, 
you will manage varied, professionally 
stimulating caseloads. 


A competitive salary and eutstanding 
benefits package that includes vaca- 
tion, sick leave, and extensive insurance 
coverage (malpractice, life, -etirement, 
disability, dental) are offered. We also 
cover hospital/licensing fees, profes- 
sional society dues and contmuing edu- 
cation expenses. 







































Innovative and ambitious professionals 
with board certification or eligibility and 
with broad experience in general ORL, 
head and neck, otology, amd trauma 
are encouraged to apply. Please send 
c.v. or call Mary C. Hines, Physician Re- 
cruiter, on 1-800-336-1442 or, m the D.C. 
Metro area, (202) 364-7442. 

Turner Bledsoe, M.D., 
Medical Director 
GROUP HEALTH 
ASSOCIATION 
4301 Connecticut Avenue, N.W. 


Washington, D.C. 20008 


Group Health Association 
An Equal Opportunity Empleyer 





CENTRAL OREGON, busy two person practice 
seeks third board-eligible/-certifrec otolaryngolo- 
gist. Drawing area of 150,000. Reg onal referral hos- 
pital is state of the art with all specialties repre- 
sented. Beautiful rain free area of Oregon with mul- 
tiple outdoor opportunities including destination 
resort quality alpine/nordic skiing. E.N.T. Associ- 
ates, 2275 NE Doctors Drive, Bend, OR 97701. (503) 
382-3100; (503) 382-2871. 


NORTH CAROLINA — Opportun:-y for BC/BE oto- 
laryngologist to establish private practice in rural 
north central Georgia. Practice wil! be affiliated with 
65-bed hospital located between Atlanta and Chat- 
tanooga. Excellent climate and iwing conditions. 
Hospital will provide competitive income guarantee 
for first year. Adventist Health System/Sunbelt, 2400 
Bedford Road, Orlando, FL 32803. Telephone: (800) 
327-9290. In Florida (407) 897-5510 collect. 





Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOGY 


A one year fellowship in otolog» is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otolagy, otologic 
surgery, and an affiliation witn a national 


oto-neuro surgical center. A stipend and 
insurance package is available 


Application and CV may be mailed to: 
Joseph B. Touma, MO 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number, |— — , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34677. 





























ACADEMIC POSITION 
IN OTOLARYNGOLOGY 


The Division of Otolaryngology of the 
University of Massachusetts and the 
Department of Otology and Laryngology at 
the Massachusetts Eye anc Ear Infirmary 
and Harvard Medical School seek a 
qualified, board-certified otolaryngologist for 
an academic full-time position in general 
otolaryngology at an Assistant or Associate 
Professor level. An individual is sought with 
an interest and background in research and 
teaching, both at a medical school and 
residency level. 

The principal clinical responsibilities and 
academic appointment will be at the Division 
of Otolaryngology at the University of Mas- 
sachusetts Medical Center, a 371-bed, full- 
service university based hospital facility and 
trauma center. In addition, clinical, research 
and teaching opportunities at the Massa- 
chusetts Eye and Ear Infirmary and Harvard 
Medical School will be available to the 
successful applicant. 

Qualified minority and female applicants 
are encouraged to apply. Please send a 
letter of interest and curriculum vitae to both 


William G. Lavelle, MD 
Professor and Chairman 
Division of 
Otolaryngology-Head and Neck Surgery 
University of Massachusetts 


Medical Center 
55 Lake Avenue North, Worcester, MA 01655 














Pediarric 
Otolaryngology 
Fellowship 


Available July 1992: 


































@ One year o training 
€ Stipend 

€ Living allowance 
€ Health insurance 
package is available. 


Applications may 2e obtained 
by contacting: 


Rande H. Lazar, MD 
4 Director of Fellowship Training 


Rene ] 


Otolaryngology Consultants 
of Memphis 
Department of Ota:aryngology 
Le Bonheur Children's:Medical Center 
Memphis, TN 38103 


Joseph B. Nadol, Jr., MD 
Professor and Chairman 


Department of Otology and Laryngology 
Massachusetts 
Eye and Ear Infirmary 
243 Charles Street, Boston, MA 02114 






























The Division of Otolaryngology/Head and Neck 
surgery at Stanford University Medical Center is 
seeking candidates for a full-time position at the 
Assistant Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
successful applicant should have an interest in 
developing a strong clinical program in otology/ 
neuro-otology and have demonstrated potential for 
research and teaching. Approximately 60% of the 
applicant's time will be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encourages applications from such candidates. 
Letters of inquiry and curriculum vitae should be 
sent to: 









ACADEMIC 
OPPORTUNITY 


Full-time Academic Otolaryagologist-Head and 
Neck Surgeon Department of Otolaryngology, 
School of Medicine and Biemedical Sciences, 
State University of New Yort at Buffalo. 


Duties will include teachine medical students, 
residents and fellows, patent care, research 
and administrative-supervisory duties in teach- 
ing hospitals and research laboratories 
including Sisters of Charity Hospital, Veteran's 
Administration Medical Center, Erie County 
Medical Center. Must cortribute to ongoing 
active research and pubication programs 
(clinical and/or basic science) in head and neck 
oncology. molecular bic ogy, monoclonal 
antibodies, histology and ultrastructure 
biomateriats. cochlear physiology, communi- 
cation disorders and microsargery. 











Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 
STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 


















Qualifications: Board-ce'tified/-qualified in 
Otolaryngcicgy with fellow-hip training and/or 
experience in head and neck surgery and/or 
facial plastic reconstructive- surgery. New York 
State license required. Prior academic 
experience preferred. Ac: demic rank/salary 
dependent on experience. 
Contact: 
George T. Simpson, Il, MD, FACS 
Professor and Chairman 
Department of Ctolaryngology 
2121 Main Stree-, Suite 205 
Buffalo, NY 142 4 
(716) 862-2783 


SUNYAB is an equal opportunity/affirmative 
action employer and encowrages the candida- 
cies of women and minorities. 


bip Es Pr TENERE INR Ln "mcn 
Medical Equipment/ Supplies 


SEE eS EE 
CONTENTS OF ENT allergy office for sale. Call: 
(518) 381-4578 for list. 












For complete 
rates, information and 
assistance in scheduling 

your advertising, 


call Donna Hacker at: 


(800) 237-9851 



















































ACADEM 


University of Connecticut Heaith Center 
School of Medicine 






The Division of Otolaryngology/Head and 
Neck Surgery is seeking a full-time otolaryn- 
gologist with expertise in laryngolegy and/or 
facial cosmetic surgery, and general 
otolaryngology-head and neck surgery. Aca- 


demic rank commensurate with credentials. 


Qualifications include Board certi‘ication or 
eligibility in Orolaryngology-Head and 
Neck Surgery and eligibility for licensure in 
Connecticut. Responsibilities include patient 
care, teaching, and research. 


Position will be open until filled. 


Send curriculum vitae, publications list, and 
name and addresses of five references to: 


Gerald Leonard, M.D., Chief 
Division of Otolaryngology- 

Head and Neck Surgery 
University of Connecticut Health Center 
Farmington, CT 0603C 

(203) 679-3372 


Affirmative Action/Equal Opportunity Employer 





Chief of Division 


f 
Head and Neck 
Surgery 


The Department of Surgery of the 
UCLA School of Medicine is search- 
ing for a tenured faculty member to 
serve as the Chief of the Division of 
Head and Neck Surgery. One of nine 
surgical divisions in the Department, 
Head and Neck Surgery has approx- 
imately 20 full-time faculty members, 
32 residents and fellows, anc 45 staff 
members. 


Candidates for this position will be 
surgeons with proven contributions 
to research, with strong commitments 
to education and training, and recog- 
nition as an excellent surgeon and 
clinician. Recommendations and 
inquiries should be directed to: 






Michael J. Zinner, MD, Chairma 
Department of Surgery , e 


UCLA School of Med 








The Osler Institute 
Otolaryngology Boards Review Course 


September 8-13, 1991 — Chicago 


Now, your written and oral boards update offers unlimited mock orals 


Co-sponsored by the Medical College of Wisconsin 


METHODS 

e HOME STUDY MATERIALS consisting oz a syllabus 
and assignments with questions and answers 

e SEMINAR with projection slides and syllabus 

e LABORATORY with microscopic slides 


OBJECTIVES 

e Increase basic science knowledge in otolaryngology 
e Improve clinical skills in diagnosis and treatment 

e Assist otolaryngology residents to study efficiently 
e Prepare board candidates to take board examinations 


e Provide practicing surgeons with a review and update 





"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 


not only from world-famous authorities but from people who are relatively unknown as well."* 


e PRACTICE EXAMS with oral and written parts 








"Accommodations were coméortable....'* 
GOALS AND LOCATION: The co 


PATHOLOGY HEAD AND NECK James Benecke, M.D. ix the er before gm and sho 
j i St. Louis University ome study questions w1 sent before 
Mitper nep Vnd NASS ang Stass Charles Bluestone, M.D course. Your best value is to repeat t 
Oral Cavity Oral Cavity University worn i seminar for half price the week before bo 
Bone and Soft Tissue Pharynx and Larynx ee written and oral exams. Topics and faculty a 
MEN rushed |. Satay Cla Medical College of Wisconsin | rezammead taking tre couse well Deforeyo 
Salivary Glands Trachea and Esophagus Arnold Cohn, M.D. exam and reviewing the course syllabi 
Ear and Temporal Bone Thyroid and Parathyroid Wayne State University before repeating the course for half price ir 
Mandible Rich l, M.D. mediately prior to your exams. 
BASIC SCIENCES Maxillofacial T Allee dm Center " ; "y 
rstomy axiliotacial 1rauma 7 M ..and those little extras... 
i i e ouse, M.D. | 
Bitbryology rici ra india University LOWEST AIR FARES: Please call to 
netics OTOLOGY Edwin Kaplan, M.D. free 1-800-548-8185 for group rates. 
Physiology Audiology University of Chicago "the most education for the money."* 
Immunology Otologic Medicine qe berape e oy TA FEES AND CATEGORY 1 C.M.E. CREDI 
Allergy Deafness and Dizziness ; j e Physician or Resident: Phy. Res. hi 
Facial Nerve Michael LaRoure, M.D. e Six day course: $750 $500 | 
CLINICAL SCIENCES ECCL oh eile taie Michigan Ear Institute repeating within 2 years: $375 $375 | 
Anesthesiology ied Mahmood Mafee, M.D. e Extra mock orals day: $150 $150 
Temporal Bone Surgery University of Illinois, Chicago | € Mock oral exams : $70 $70 1 
Endocrinology Charles Myer, M.D. e Private mock orals : $100 $100 1 
Systemic Disease PEDIATRIC E.N.T. University of Cincinnati e Add 10% within 10 days of the course. 
Er. Disease €— — Da vid Rei ter MD, D.M.D. dee En pe tei $20/day. 
Caustios & Foreign Bodies ici 3 SERO ERU TUNE e Subject to a $50 fee, refunds will be made | 
AESTHETIC SURGERY i recta apr vun ENTE. on | 
Dios vi Laryngeal Anomalies niversity of Chicago e Most home study materals will be mail 
opiasty and Rhinoplasty Robert Toohill, M.D. after half of the registration fee is received 
Blepharoplasty LAB AND EXAMS Medical College of Wisconsin | » home study material wasextremely helpful. 
Rhytidectomy Pathology Glass Slides Dean Toriumi, M.D. 


Cosmetic Complications 


P.O. Box 2218 
Terre Haute, IN 47802 


Written and Oral Exams 


~ 7004 Dawn Lane, Dept. 107 


University of Illinois, Chicago 


[] Check enclosed for $ 
[] Please send FREE SAMPLE 





ACCREDITATION: The Medical Colle, 
of Wisconsin, a member of the Milwauk 


(800) 356-7537 


* Comments by participants 


n i F S A E 
, wm : : Regional Medical Center. accredited by t 
Limited Enrollment: OTOLARYGOLOGY REVIEW REGISTRATION : ACCME, certifies that this program meets t 

“| =t Name : criteria for 60 Category 1 credits. 
»' ? "A . 
D “Address : "I feel [the course] helped me pass....'* 
City/State/Zip — + INFORMATION: 
Ky. +, “Phone” : e Joseph H. Selliken, Jr., M.D. 
dew ‘ The Osler Institute | 
-MAr ° : 1094 Dawn Lane, Terre Haute, IN 47802 
E Må today to: For: [_] Sept. 8-13, 1991 — Chicago : (812) 299-5658 
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10% Xylocaine? 
Oral Spray 
(lidocaine) 
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Flavored Topical Anesthetic Aerosol 
For Use In The Oral Cavity 
WARNING—CONTEN~S UNDER PRESSURE 


INDICATIONS AND USAGE 
Xylocaine (lidocaine) 10% Ora Spray is indicated for the production of topical 
anesthesia ofthe accessible mucous membranes of the mouth and oropharynx. 


CONTRAINDICATIONS 

Lidocaine is contraindicated in patients with a known history of hypersensitivity 
to local anesthetics of the amie type or to other components of Xylocaine 10% 
Oral Spray. 


WARNINGS 

IN ORDER T9 MANAGE POSSIBLE ADVERSE REACTIONS, RESUSCITATIVE 
EQUIPMENT, OXYGEN AND OTHER RESUSCITATIVE DRUGS MUST BE IMME- 
DIATELY AVAILABLE WHEN BOCAL ANESTHETIC AGENTS, SUCH AS LIDO- 
CAINE, ARE ADMINISTERED T2 MUCOUS MEMBRANES. 


Xylocaine 10% Oral Spray should be used with extreme caution if there is sepsis 
or extremely traumatized mucasa in the area of application, since under such 
conditions these is the potential for rapid systemic absorption. 


PRECAUTIONS 

General: The safety and effecsveness of lidocaine depend on proper dosage, 
correct technique, adequate precautions, and readiness for emergencies. 
Resuscitative equipment, oxysen, and other resuscitative drugs should be 
available for immediate use. (See WARNINGS and ADVERSE REACTIONS.) The 
lowest dosage that results in efective anesthesia should be used to avoid high 
plasma levels and serious adverse effects. Repeated doses of lidocaine may 
cause significant increases in Bood levels with each repeated dose because of 
slow accumulation of the drug © its metabolites. Tolerance varies with the status 
of the patient. Debilitated, elderly patients, acutely ill patients, and children 
should be given reduced doses eommensurate with their age and physical status. 
Lidocaine shoutd also be used wth caution in patients with severe shock or heart 
block. 


Xylocaine 10% Oral Spray showid be used with caution in patients with known 
drug sensitivities. Patients allergic to para-aminobenzoic acid derivatives (pro- 
caine, tetracaine, benzocaine, etc.) have not shown cross sensitivity to lidocaine. 


Many drugs used during the eonduct of anesthesia are considered potential 
triggering agents for familial malignant hyperthermia. Since it is not known 
whether amidetype local anesmetics may trigger this reaction and since the 
need for supplemental general anesthesia cannot be predicted in advance, it is 
suggested that a standard protecol for management should be available. Early 
unexplained signs of tachycardia tachypnea, labile blood pressure and metabolic 
acidosis may precede temperature elevation. Successful outcome is dependent 
on early diagnosis, prompt disccatinuance of the suspect triggering agent(s) and 
institution of treatment, includinc oxygen therapy, indicated supportive measures 
and dantrolene (consult dantrolene sodium intravenous package insert before 
using). 


Information for Patients: When *opical anesthetics are used in the mouth, the 
patient should be aware that th» production of topical anesthesia may impair 
swallowing and thus enhance the danger of aspiration. For this reason, food 
should not be ingested for 68 minutes following use of local anesthetic 
preparations in the mouth or throat area. This is particularly important in children 
because of their frequency of eating. 


Numbness of the tongue or buccal mucosa may enhance the danger of 
unintentional biting trauma. Foodsand chewing gum should not be taken while the 
mouth or throat area is anesthetzed. 


Carcinogenesis, mutagenesis, impairment of fertility: Studies of lidocaine in 






lidocaine, the total dose Contfibuted by all formulations must be kept in mind. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised 
when lidocaine is administered to a nursing woman. 


Pediatric use: Safety and effectiveness in children below the age of 12 years have 
not been established. 


ADVERSE REACTIONS 

Adverse experiences following the administration of lidocaine are similar in nature 
to those observed with other amide local anesthetic agents. These adverse 
experiences are, in general, dose-related and may result from high plasma levels 
caused by excessive dosage or rapid absorption, or may result from a 
hypersensitivity, idiosyncrasy or diminished tolerance on the part of the patient. 
Serious adverse experiences are generally systemic in nature. The following 
types are those most commonly reported. 


Central nervous system: CNS manifestations are excitatory and/or depressant 
and may be characterized by lightheadedness, nervousness, apprehension, 
euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or double vision, 
vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, 
unconsciousness, respiratory depression and arrest. The excitatory manifesta- 
tions may be very brief or may not occur at all, in whica case the first 
manifestation of toxicity may be drowsiness merging into unconsciousness and 
respiratory arrest. 


Drowsiness following the administration of lidocaine is usually an early sign of a 
high blood level of the drug and may occur as a consequence of rapid absorption. 


Cardiovascular system: Cardiovascular manifestations are usually depressant 
and are characterized by bradycardia, hypotension, and cardiovascular collapse, 
which may lead to cardiac arrest. 


Allergic: Allergic reactions are characterized by cutaneous lesions, urticaria, 
edema or anaphylactoid reactions. Allergic reactions may occer as a result of 
sensitivity either to the local anesthetic agent or to other ingredients in the 
formulation. Allergic reactions as a result of sensitivity to lidocaine are extremely 
rare and, if they occur, should be managed by conventional mears. The detection 
of sensitivity by skin testing is of doubtful value. 


OVERDOSAGE 

Acute emergencies from local anesthetics are generally related to high plasma 
levels encountered during therapeutic use of local anesthetics. (See ADVERSE 
REACTIONS, WARNINGS, and PRECAUTIONS.) 


Management of local anesthetic emergencies: The first consideration is preven- 
tion, best accomplished by careful and constant monitoring of cardiovascular and 
respiratory vital signs and the patient's state of consciousness after each local 
anesthetic administration. At the first sign of change, oxygen should be 
administered. 


The first step in the management of convulsions consists of immediate attention 
to the maintenance of a patent airway and assisted or controlled ventilation with 
oxygen and a delivery system capable of permitting immediate positive airway 
pressure by mask. Immediately after the institution of these ventilatory 
measures, the adequacy of the circulation should be evaluated, keeping in mind 
that drugs used to treat convulsions sometimes depress the cwculation when 
administered intravenously. Should convulsions persist despite adequate respi- 
ratory support, and if the status of the circulation permits, small increments of 
an ultra-short acting barbiturate (such as thiopental or thiamylal) or a benzodia- 
zepine (such as diazepam) may be administered intravenously. The clinician 
should be familiar, prior to use of local anesthetics, with these anticonvulsant 
drugs. Supportive treatment of circulatory depression may require administration 
of intravenous fluids and, when appropriate, a vasopressor as directed by the 
clinical situation (e.g., ephedrine). 


If not treated immediately, both convulsions and cardiovascular depression can 
result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If 
cardiac arrest should occur, standard cardiopulmonary resuscitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosagewith lidoc | 
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animals to evaluate the carcinogenic and mutagenic potential or the effect on 
fertility have not been conductec 


Use in Pregnancy: Teratogenic Effects. Pregnancy Category B. Reproduction 
studies have been performed in «ats at doses up to 6.6 times the human dose 
- and have revealed no evidence o: harm to the fetus caused by lidocaine. There 
are, however, no adequate anc well-controlled studies in pregnant women. 
Animal reproduetion studies are not always predictive of human response. 
General consideration should be even to this fact before administering lidocaine 
to women of childbearing poterzial, especially during early pregnancy when 
maximum organegenesis takes pace. 


Labor and Delivery: Lidocaine is nat contraindicated in labor and delivery. Should 
Xylocaine 10% Cral Spray be user concomitantly with other products containing 


The intravenous LDso of lidocaine HCI in female mice is 26 (21-31) mg/ 
subcutaneous LDso is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 
When Xylocaine 10% Oral Spray is used concomitantly with ath 
containing lidocaine, the total dose contributed by all formulations 
in mind. 


Two metered doses per quadrant are recommended as the upper limit and, 
no circumstances should one exceed three metered doses per quadrant of 0 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose at this time. 
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Formulated as an 
amide rather than an 
ester, it has less aller- 
genic potential than 
benzocaine or tetracaine. ( 

Disposable can- 
nulas for Xylocaine 10% 


To reduce the risk 
of cross-contamination, 
ASTRA now offers 
ready-to-use disposable 
cannulas. Made from 
me tiexible -plastic < to 
increase maneuverability 
in the pharynx and Oral Spray are available 
accessible mucous mem- lc) in convenient posten 
branes of the mouth, they Pharyngeal spraying of 50. 





deliver precise, targeted iwi id ui 
spray patterns. Each metered dose LE o x 
delivers an accurate, 10 mg of pleasant- CN. s 


tasting anesthetic. — . X ] 
Xylocaine (lidocaine) 10% Oral y ocaine” 


Spray works within 1 to 2 minutes and (lidocaine) 
lasts for 10 to 15 minutes — long enough 10% Oral Spra 
0 y 






to complete most procedures. 
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Astra Pharmaceutical Products, Inc. 
Westborough, MA 01581-4500 
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Ceftin® (ceturoxime axetil) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete 
prescribing information i 


in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are cua dod in patients with 
known allergy to the cephalosporin group of antibio 


WARNINGS: BEFORE THERAPY WITH noi TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 

ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has rted with the use of cephalo- 
sporins (and other broad-spectrum ioter) d therefore, it is Important to 
MEL ee ee ee PA 

use 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 

and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
"s itd and colestipol resins have been shown to bind the toxin 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
Should also be considered. 


PRECAUTIONS: General: If an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 


ds. 

As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs during 

measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis 
Information for Patients: (Pediatric) Ceftin is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg, applesauce, ice cream). 
However, it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuation of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus, the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest Ceftin Tablets reliably. If not, 
alternative therapy should be considered. 

Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling's solution or 
with Clinitest* tablets), but not with enzyme-based tests for glycosuria (eg, 
Clinistix*, Tes-Tape*). As a false-negative result mS occur in the ferricyanide 
lest, it is recommended that either the glucose oxidase or hexokinase method 
ex used to determine blood plasma glucose levels in patients receiving Ceftin 

Cefuroxime does not interfere with the assay of serum and urine creatinine by 
the alkaline picrate method. 

, Mutagenesis, Impairment of Fertility: Although no long-term 
studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 
Pregnancy: Pregnancy Calegory B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
— response, this drug should be used during pregnancy only if clearly 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
e oue to discontinuing nursing temporarily during treatment with 
Ceftin ts. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® Tablets are similar 
to reactions to other orally administered cephalosporins. Ceftin Tablets were 
usually well tolerated in controlled clinical trials. Pediatric patients taking 
crushed tablets during clinical trials complained of the bitter taste of Ceftin 
Tablets (see ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Infor- 
mation for Patients: (Pediatric)). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of gastrointestinal adverse events increased with the higher recom- 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
pac dan ha day for one to 2.5 months with no increase in frequency or severity of 
events 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (6696) in another center. 
Hypersensitivity: Rash (0.6% of pos pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
Ceftin Tablets. Of the patients treated with Ceftin Tablets who reported a history 
of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
patients experienced a delayed hypersensitivity reaction to Ceftin Tablets. 
Central Nervous System: Headache occurred in fewer than 0.7% of patients, 
and dizziness occurred in fewer than 0.2% of patients. 
Other: Vaginitis occurred in 1.9% of female patients. 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LOH (1.0% of patients) have been observed. 
Eosinophilia n 1% of patients) and positive Coombs’ test (0.4% of patients) have 


In addition to the adverse reactions listed above that have been observed in 
endum with Ceftin Tablets, the following adverse reactions and altered 
tests have been reported for cephalosporin-class antibiotics: 

Adverse Reaclions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 
lysis, abdominal pain, superinfection, aplastic anemia, hemo- 
lytic ae hemorrhage, and pain and/or phlebitis at the 


Several cephalosporins have been implicated in triggering 

Seizures, particularly in patients with renal impairment when 

* the dosage was not reduced. If seizures associated with drug 

therapy Should occur, the drug should be discontinued. 

sant therapy can be given if clinically indicated. 

Allered Laboratory Tests: Increased prothrombin time, 

increased BUN, increased creatinine, false-positive test for 

urinary glucose, increased alkaline phosphatase, neutro- 

penia, thrombocytopenia, Mop, elevated bilirubin, 
pancytopenia, 


and agranuloc 
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Millions Go 
Widely Untreated 


A Depression Teleconference sponsored y 
the American Medical Association and 
the National Institute oí Mental Health —- 4 





According to the National Institute of Mental Health, over 10 million 
Americans will suffer from depression at least once in their lives. 


Most patients are not seen by mental health professionals, but by primary 


care physicians. 


The American Medical Association and the National Institute of Mental 
Health are sponsoring a three-part teleconference at no cost to you, offering 
the primary care physician important information on diagnosing and 
treating depression among patients. 


You are invited, and encouraged, to attend this important series. There will 
be numerous satellite link-ups at hospitals throughout the United States. 
Call now to register and to find out the location nearest you. 


Schedule: 
Program One: 


Program Two: 


Program Three: 


To register for this 
free teleconference 
and to find out the 


location nearest you, 


call TOLL-FREE 1- 
800-262-3211. 





Epidemiology, Etiology, Diagnosis 
October 24, 1991 
2:00-3:30 pm (ET) 


Treatment: Pharmacology and Psychotherapy 
November 21, 1991 
2:00-3:30 pm (ET) 


Depression Among Special Populations 
December 11, 1991 
2:00-3:30 pm (ET) 


The American Medical Association is accredited by the Accreditation 
Council for Continuing Medical Education to sponsor continuing medical 
education for physicians. The American Medical Association designates this 
continuing medical education activity for 1.5 credit haurs of Category 1 of 
the Physician's Recognition Award of the American Medical Association. 


This program has been reviewed and is acceptable for 1.5 prescribed hours 
by the American Academy of Family Physicians. 

The American College of Obstetricians and Gynecolegists has assigned 2 -« 
cognates (formal learning) to this program. 
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Innovators in nicotine reduction therapy 














W [n the average smoker (20 to 30 cigarettes a day), physiologic nicotine 
addiction is reinforced with every cigarette 





Peak blood levels produce physiologic satisfaction On cessation of smoking and initiation of therapy with 


and reinforcement. Craving occurs when the Nicorette, the patient’s nicotine blood levels may be 
concentration sinks to a lower level, which the reduced by approximately 50% or more, eliminating the 
smoker will satisfy with the next cigarette. sharp peaks which perpetuate dependence. 


I 43% of smokers age 35 and over have tried to quit three times or more 
m 80% of efforts are unsuccessful 
E Fear of the medical risks of smoking is real, intense, and well-documented 


Enhancing the Comfort Level Adds Control to Commitment 

Relief of craving can make a world of difference. When used in conjunction 
with a program of behavior modification under medical supervision, Nicorette 
can help provide the committed quitter with: 

@ Relief of physical craving 

= Immediate freedom from worry about carcinogens and carbon monoxide 

E Freedom to deal more comfortably with habituation and psychosocial factors 


å Used properly... 


Nicorette 


(nicotine polacrilex) 


Relieves Craving... 
Reinforces Commitment 


Please see the brief summary of prescribing information on the adjacent page. 
© 1991, Marion Merrell Dow Inc. NICAE 464/A2904 0258El 
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Orette® (nicotine polacritx 

GLLG™ (nicotine polacrilex) 
CAUTION: Federal law prohibits dispensing without prescription. . 
DESCRIPTION: Each piece of Nicorette contains nicotine polacrilex equivalent to 2 mg nicotine and also contains flavors, 
pen gn base, sodium bicarbonate, sodium carbonate, and sorbitol. S E 

DICATION AND USAGE: Nicorette indicated as a temporary aid to the cigarette smoker seeking to give up hs or her smoking 
habit while ‘qty seen in a behavioral modification program under medical or dental supervision. For further information, 
please see Full Prescribing Information. 
CONTRAINDICATIONS: Nicorette is contraindicated in non smokers. : 
Nicorette is contraindicated in patients during the immediate post myocardial infarction period, patients with life-threatening 
arrhythmias, and patients with severe or worsening angina pectoris. (See WARNINGS.) 
Also, Nicorette is contraindicated in patients with active temporomandibular joint disease. 
Current medical opinion indicates that nicotine in any form may be harmful to an unborn child. Nicorette and cigarettes both 
contain nicotine, 
Nicorette may cause fetal harm when administered to a pregnant woman. 
Use of cigarettes or Nicorette during the last trimester has been associated with a decrease in fetal breathing movements. 
These effects may be the result of decreased placental perfusion caused by nicotine. Rare reports of miscarriages have been 
received, and a relationship to drug therapy as a contributing factor cannot be excluded. Studies in pregnant rhesus monkeys 
have shown that maternal nicotine administration produced acidosis, ja and hypercarbia in the fetus. 
Nicotine has been shown to be teratogenic in mice treated subcutaneously with 25 mg/kg, which is approximately 300 times 
the human buccal dose. Studies in rats and monkeys have not demonstrated a teratogenic effect of nicotine in doses which 
would occur during cigarette smoking. 
Nicorette is therefore contraindicated in women who are or may become pregnant, and female patients should be advised 
lo take ve precautions to avoid becoming pregnant. The physician may wish to consider a pregnancy test before instituting 
therapy with Nicorette. If this drug is used ped mid or if the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to the fetus. 
WARNINGS: The risks of nicotine in patients with certain cardiovascular and endocrine diseases should be carefully weighed 
against the benefits of including Nicorette in a smoking cessation program in these patients, Specifically, patients with coronary 
heart disease (history of myocardial infarction and/or angina pectoris), serious cardiac arrhythmias, or vasospastic diseases 
Buerger's disease, Prinzmetal variant angina) should be carefully screened and evaluated before Nicorette is prescribed. 

casional reports of tachyarrhythmias occurring in association with the use of Nicorette have been reported; therefore, if 
an increase in cardiovascular symptoms occurs with the use of Nicorette, it should be discontinued. 
As the action of nicotine on the adrenal medulla (release of catecholamines) does not appear to be affected by tolerance, 
Nicorette should be used with caution in patients with hyperthyroidism, pheochromocytoma or insulin-dependent diabetes. 
Cigarette smoking is felt to play a perpetuating role in hypertension and peptic ulcer disease. Therefore, Nicorette should be 
used in patients with systemic hypertension or peptic ulcer (active or inactive) only when the benefits of including Nicorette 
in a smoking cessation program outweigh the risks. 
PRECAUTIONS: Nicorette should be used with caution in patients with oral or pharyngeal inflammation and in patients with 
a history of esophagitis or peptic ulcer. 
The dosage form of Nicorette dictates that it be used with caution in patients whose dental problems might be exacerbated 
by chewing gum. In such patients prior dental evaluation may be advisable. 
Nicorette is sugar-free and has been formulated to minimize stickiness. As with other gums, however, the degree to which 
Nicorette may stick to dentures, dental caps or partial bridges may depend on the materials from which they are made and 
other factors such as amount of saliva produced, possible interaction with denture adhesives, denture cleaning compounds, 
dryness of mouth due to other causes and salivary constituents. Should an excessive degree of stickiness to dental work 
occur, there is a possibility that as with other gums, Nicorette may damage dental work, if this should occur, the patient should 
discontinue its use and consult a physician or dentist. 
The sustained use of Nicorette by ex-smokers is not to be encouraged because the chronic consumption of nicotine is toxic 
and addicting. The physician must, however, weigh the relative risks of a possible return to smoking versus continued, long- 
term use of the gum. 
information for Patients: The patient instruction sheet is attached at the end of the professional labeling text. It is intended 
for detachment by the pharmacist and inclusion in the package of Nicorette dispensed to the patient. It contains important 
selected information on patient selection, risks and adverse effects and instructions on how to use Nicorette properly, 
Drug Interactions: Smoking cessation, with or without nicotine substitutes, may alter response to concomitant medication 
in ex-smokers. Smoking is considered to increase metabolism and thus lower blood levels of drugs such as phenacetin, caffeine, 
theophylline, imipramine and pentazocine, through enzyme induction. Cessation of smoking may result in increased levels 
of these drugs. Absorption of glutethimide may be decreased, and the “first pass " metabolism of propoxyphene may be 
decreased by smoking cessation. Other reported effects of smoking, which do not involve enzyme induction, include reduced 
diuretic effects of furosemide and decreased cardiac output, and increased blood pressure with propranolol, which may also 
relate to the hormonal effects of nicotine. Smoking cessation may reverse these actions. 
Both smoking and nicotine can increase circulating cortisol and catecholamines. Therapy with adrenergic agonists or with 
adrenergic blockers may need to be adjusted according to changes in nicotine therapy or smoking status 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Nicotine was not mutagenic in the Ames Salmonella test. 
Literature reports indicate that nicotine is neither an initiator nor a tumor-promoter in mice. There is inconclusive evidence 
to suggest that cotinine, an oxidized metabolite of nicotine, may be carcinogenic in rats. Cotinine was not mutagenic in the 
Ames Salmonella test 
Studies have shown a decrease of litter size in rats treated with nicotine during the time of fertilization 
Pregnancy: Pregnancy Category X. (See CONTRAINDICATIONS. ) 
Nursing Mothers: Nicotine passes freely into the breast milk. Because of the potential for serious adverse reactions in nursing 
infants from nicotine, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account 
the importance of the drug to the mother. 
Pediatric Use: Safety and effectiveness in children and adolescents who smoke have not been evaluated. 
ADVERSE REACTIONS: Adverse reactions reported in association with the use of Nicorette include both local effects and 
€ VM representing the pharmacologic action of nicotine. Rare reports of an apparent severe allergic reaction have 

en received, 
Local side effects: Mechanical effects of gum chewing include traumatic injury to oral mucosa or teeth, jaw ache, and eructation 
secondary to air swallowing. These side effects may be minimized by modifying chewing technique. Oral mucosal changes 
such as stomatitis, glossitis, gingivitis, pharyngitis, and aphthous ulcers, in addition to changes in taste perception, can occur 
during smoking cessation efforts with or without the use of Nicorette. 
Systemic side effects: Although the systemic effects seen in trials were generally similar, the reported frequency of adverse 
drug effects was highly variable, as illustrated by the variation observed in adverse event incidences estimated from the results 
of two well controlled studies (one performed in the United States, and the other in England) designed to evaluate the safety 
and efficacy of Nicorette. (See table, below.) Given this variability, the table can be used only as an indication of the relative 
frequency of adverse events reported in representative clinical trials. It can not predict expected incidences of these effects 
during the course of usual medical practice. 


Treatment Emergent 
Symptom Incidence for the 2 mg Gum 
— Us — — Bis 
Drug Placebo Drug Placeho 
Number of Subjects Reporting 0 895 3539 95 
Percent of Subjects Reporting 

Autonomic 

Excess Salivation Zi; 00 

Insomnia 11 1.1 

Dizziness/Light-headedness Ai 2 199 +138 

Irritable/Fussy le 5 d 

Headache 14.53 241 293 
Gastrointestinal 

Nonspecific GI Distress 96 63 

Eructation 96) 11 

Indigestion 414 207 

Nausea/Vomiting 11 42 HO 155 
Reactions Referable to Mouth, Throat, Jaw, or Teeth 

Mouth or Throat Soreness 37.2 316 569 534 

Jaw Muscle Ache 181 95 448 448 
Others 

Anorexia bL M 

Hiccups 149 00 24 34 


The only potentially serious systemic adverse effect observed among the 152 patients evaluated in the controlled clinical trials 
used to spon the efficacy of Nicorette was cardiac irritability: a patient displayed what may have been nicotine-induced, 
but reversible, atrial fibrillation. Cardiac irritability is a well known consequence of cigarette smoking. 

A 46-year-old male patient participating in a clinical trial of Nicorette was reported to have developed nicotine intoxication 
requiring his hospitalization, After 4 days, he was discharged, fully recovered. He died suddenly one month later. Nicorette 
was not used during this one-month interval. The relationship of the patient's death to his prior treatment is undetermined 
Since the marketing of Nicorette in the U.S., reports of several other deaths and reports including myocardial infarction, 
congestive heart failure, cerebrovascular accident and cardiac arrest have been received. A cause and effect relationship between 
these reports and the use of Nicorette has not been established. 

In addition to the reported effects listed above, the following events have been reported: CARDIOVASCULAR—edema, flushing, 
hypertension, palpitations, tachyarrhythmias, tachycardia; CNS—confusion, convulsions, ene numbness, 
paresthesia, syncope, tinnitus, weakness; DERMATOLOGIC —erythema, itching, rash, urticaria; GASTROINTESTINAL —alteration 
of liver function tests, constipation, diarrhea; RESPIRATORY —breathing difficulty, cough, hoarseness, sneezing, wheezing, 
OTHER—dry mouth, systemic nicotine intoxication. 


Rare reports of miscarriages have been received, rk vera ip to as a contributing factor cannot be excluded. 
DRUG ABUSE AND DEPENDENCE/OVERDOSE/TREATMENT OVERDUSAGE: For further information, please see full 
peon bonnes 


GE AND ADMINISTRATION: Most patients require is front 10 to 12 pieces of gum per day during the first month 
of treatment. Patients should be instructed not to exceed 30 Nicorette pieces per day. Patients should be assessed after one 
month of treatment to determine smoking status, and the use of Nicorette as an adjunct should be reevaluated. Gradual 
withdrawal from Nicorette should be initiated after 3 months’ usage and completed by 6 months. The use of Nicorette beyond 
6 months is not recommended. 


Product Information as of May, 1989 

Manufactured by Aktiebolaget Leo, Helsingborg, Sweden for 
MARION MERRELL DOW INC. 

Prescription Products Division 

Kansas City, MO 64114 


Continuing Medical Education Course 


FUNCTIONAL ENDOSCOPIC SINUS SURGERY 
INSTRUCTIONAL COURSE 


Friday and Saturday, December 13 and 14, 1991 
at 


LAHEY CLINIC MEDICAL CENTER 
41 Mall Road 
Burlington, Massachusetts 


Sponsored by 
Lahey Clinic Foundation, Inc. 
and 
Massachusetts Eye and Ear Infirmary 


COURSE DIRECTOR: Stanley M. Shapshay, M.D. 


CO-DIRECTORS: Salah D. Salman, M.D. 
Ralph B. Metson, M.D. 


PROGRAM COORDINATOR: Eile E. Rebeiz, M.D. 


This two day course will cover basic anatomy, diagnostic and therapeutic 
aspects of endoscopic sinus surgery with one day of laboratory dissections 
under direct faculty supervision. There will also be ample time for informal 
discussions with faculty. 


ACCREDITATION: 14 Category | AMA Credit 


INFORMATION: Donna Ales 
Educational Seminars 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 
Telephone (617) 273-5238 


Boston University 
School of Medicine 


THE AGING FACE: 
A MULTIDISCIPLINARY APPROACH 
TO TREATMENT 
including Hands-on Workshop in: 
Facelift and Forehead Lift Surgery 
Transconjunctival Blepharoplasty 


October 26 - 27, 1991 
Ritz-Carlton Hotel and 
Boston University Medical Center 
Boston, MA 


Course Directors: 
Nabil S. Fuleihan, M.D. 
Gary S. Rogers, M.D. 


For Further Information: Continuing Medical Education, 
Boston University School of Medicine, 80 E. Concord St., 
Boston, MA 02118 Phone (617) 638-4605 





ss : Quality, Your Price 


At 48% Savings, 
Now You Can Afford 
The Best. 


Savings like this don’t last 
forever. In fact this sale only 
lasts until September 30, 1991. 


Act today to save thousands 
of dollars on the 
^ Zeiss ZMS-202 
Until package — a 
September 30, complete 
1991, otolaryngology 
purchase of a surgical micro- 


cced scope outfit that 
saie-price includes a famous 


ZMS-202 saves Zeiss OPMI 1FC 
you 48% and microscope, 
earns you a inclined coupling, 


? fiber optic illumi- 
bonus gift. nator, anc S21 


Floor Stand. 


When you buy, you'll also 
receive a gift from Car Zeiss 
for your. office or surgical 
center. 


Learn more by calling toll- 
free: 1-800-442-4020. Don't 
wait too long. When Cctober 
arrives, the savings and the 
gifts will be gone. 


MICROSCOPES 


One Zes s Drive 
[he pue 9 NY 1059« 
800-442-4020 


m "o ua Customer satisfaction- 


A Carl Zeiss way of life. 


1991 Carl Zeiss. Inc 
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open structure —— 
rhinoplasty 


New Orleans November 8, 9, 10 1991 








An in depth course in the technique of Open 
Structure Rhinoplasty as recently described by 
Johnson and Toriumi in Open Structure Rhinoplasty, 
Saunders 1989. Utilitizing the exposure proviced by 
the open approach, this method of rhincplasty 
emphasizes sophisticated cartilage grafting 
techniques to build a strong, well-structured nasal 
skeleton with an elegant, natural nasal contour. 


COURSE DIRECTOR SPONSORED BY 

CALVIN M. JOHNSON, JR., M.D. THE AMERICAN ACADEMY OF FACIAL 
Hedgewood Surgical Center PLASTIC AND RECONSTRUCTIVE SURGERY 
Tulane University Medical School TULANE MEDICAL CENTER- 

New Orleans, Louisiana DEPARTMENT OF OTOLARYNGOLOGY- 








HEAD AND NECK SURGERY 


For more information contact: Calvin M. Johnson, M.D. (504) 895-7642 Fax 895-0728 
Hedgewood Surgical Center 2427 St. Charles Ave. New Orleans, LA 70130 
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Department of The University 
Otolaryngology— of Illinois at 
Head and Chicago College 
Neck Surgery of Medicine 


Sixteenth Midwinter Symposium on 


Practical Surgical 
Challenges in Otolaryngology 


UIC Symposium Chairmen: 

Edward L. Applebaum, MD 

Robert M. Meyers, MD 

Symposium Faculty: 

February 17-21, 1992 Roger L. Crumley, MD, University of California, Irvine 

Jeffrey P. Harris, MD, PhD, University of California, San Diego 
Calvin M. Johnson, Jr., MD, New Orleans 

Rodney P. Lusk, MD, Washington University 

Gary L. Schechter, MD, Eastern Virginia Medical School 

Heinz Stammberger, MD, University ENT Hospital, Graz, Austri: 


Snowmass, Colorado 


Galdino E. Valvassori, MD, The University of Illinois at Chicago 





Ul The University of Illinois For further information contact UIC Conferences and Institutes (M/C 607) 
at Chicago Box 6998, Chicago, IL 60680. Tel: 312. 996. 5225. Fax: 312. 996. 5227 
Otology . Pediatrics + Facial Plastic ° Head and Neck " Sinus Surgery 








Sinusitis therapy 


Complication. Simplification. 
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Tablets 





ORGANIDI 
(iodinated glycerol) 


Uncomplicates sinus therapy by promoting mucus drainage 


m Effective adjunctive therapy WI Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 
vour choice 


M Helps drain mucopurulent secretions Œ No drying of sinuses 


Please see following page for prescribing information. 
pa; I 


W WALLACE LABORATORIES 
W. Division of Carter-Wallace, Inc. 
” Cranbury, New Jersey 08512 





© 1991 Carter-Wallace. Inc. 
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ORGANIDIN 








(iodinated glycerol) 
Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE | 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant In 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
Een, cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS He 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. nz 

Drug interactions: lodides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 
ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 

Elixir — 1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
HOW SUPPLIED 
ORGANIDIN is available as: 
Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 
Elixir: ^ clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 

Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Storage: 


ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W Cranbury. New Jersey 08512 


Rev. 1/89 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 


announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
September 13-15, 1991 
January 17-19, 1992 
April 23-25, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment — Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 
Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 


Emmett E. C D. 
For Further Information, contact: Mark Goldstein, oe as 


Arthur Tortorelli, Technical Director Timothy J. Siglock, M.D. 
Temporal Bone Laboratory Toni Levine. MD. 
New York Eye & Ear Infirmary Stanley Yankelowitz, M.D. 


310 East Fourteenth Street i > 
New York, New York 10003 Christopher Linstrom, M.D. 


(212) 979-4196 


Temporal Bone Surgical Dissection Course 


May 15-18, 1991, November 6-9, 1991 
February 5-8, 1992, & May 6-9, 1992 


Sponsored by: 
Midwest Ear Institute, and Trinity Lutheran Hospital, 
Kansas City, Missouri 


Course description: 
This intensive 3% day course is designed to provide 
emphasis on the surgical and anatomical approaches to 
the temporal bone utilizing temporal bone dissections, 
observations of live surgery, videotapes and lectures. 


Course fee: 
$500 per each physician; six physicians per course. CME 
Credit Category 1 30 hours 


For further information, contact: 
Sara Headley, Course Instructor 
Midwest Ear Institute, Inc. 

2940 Baltimore, Ave. 

Kansas City, Missouri 64108 
(816) 531-0003 








that works here! 
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~~ CEFTIN fie 
(cefuroxime axetil) 5 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with the proven community spectrum ^ 
| Allen & Hanburys / 


DIVISION OF GLAXO INC 

à Research Triangle Park 09 
; ` 

*Caused by susceotible strains of designated organisms. CEFTIN is indicated in the treatment of lower respiratory tract infections (bronchitis) and the treatment of upper 

respiratory act mrections (Otitis media, pharyngitis, and tonsillitis). Penicillin is the usual drug of choice in the treatment of pharyngitis and tonsillitis 





Ceftin® (ceturoxime axetil) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAG- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 
Pseudomembranous 


pem colitis has been Hegel yo ers mpa 
RCM depende b p Vie dues eH M 


antiblotic 
Treatment with disci eres antibiotics €" m the colon 
permit overgrowth of clostridia. Studies ate that a produced 
Clostridium difficile is one primary cause of antibiotic-associated colitis, 
psi and colestipol resins have been shown to bind the toxin 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
Severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
should also be considered. 


PRECAUTIONS: General: if an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 


Sols 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs during 
appropriate measures should be taken. 

antibiotics should be prescribed with caution for individuals 
with a history of colitis. 


1 


centers). Thus, the physician and parent should ascertain, preferably while still 
See anny ofice, that the chid can ingest Ceftin Tablets roably. I not, 


| 


Cefuroxime does not interfere with the assay of serum and urine creatinine by 
the alkaline picrate method. 

, Mutagenesis, Impairment of Fertility: Although no long-term 

Studies in animals have been performed to evaluate carcinogenic potential, no 


Reproduce sudes revealed no npamen o fey anal 


Pregnancy: Pregaancy Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of fertility or harm to the fetus due to cefuroxime 


needed. 
Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
va given to discontinuing nursing temporarily during treatment with 


ADVERSE REACTIONS: The adverse reactions to Ceftin® Tablets are similar 
to reactions to other orally administered alosporins. Ceftin Tablets were 
usually well tolerated in controlled clinical trials. Pediatric patients taking 


Tablets m ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Infor- 
mation for Patients: (Pediatric)). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of al adverse events increased with the higher recom- 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
twice a day for one to 2.5 months with no increase in frequency or severity of 

The following adverse reactions have be 

erse reactions have been reported. 

Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
RE Ror S os ort pruritus (0.396 of patients), and 

.6% of p ; s (0.3% of pa ), an 
urticaria Loa — have - observed. E ay of severe ie 
spasm reported among the approximately 1,600 patients treated 
Ceftin Tablets. Of the patients treated with Ceftin Tablets who reported a history 
of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
ts. 


Eosinophilia (1.1% of patients) and positive Coombs’ test (0.4% of patients) have 
been reported. 
In addition to the adverse reactions listed above that have been observed in 
ents treated with Ceftin Tablets, the following adverse reactions and altered 
Ee d ey MAMMA M fci V 
Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 


lysis, pain, superinfection, aplastic a, hemo- 
lytic anemia, hemorrhage, and pain and/or phlebitis at the 
injection site. 

Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Altered Laboratory Tests: Increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 


urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, leukopenia, elevated bilirubin, 
pancytopenia, 1 
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Guilty or Innocent? 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 


Case in point: 


Have you ever discussed your fees with 
another physician? Or shared your feelings 
about an HMO or PPO plan with other MDs 
in town? Unless the doctors you talked to 
were your partners, you may have violated 
U.S. antitrust laws and could face criminal 
prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced 


and stripped of your license. 


This may he the most important book you'll ever read: 


Collective Negotiation and Antitrust 
A Guide for Physicians 


The American Medical Association, Office of 

the General Counsel, has published this book 
to help you avoid antitrust pitfalls and improve 
your ability to bargain effectively with payors. 





. To Order, Call Today: 1-800-621-8335 | 





Price: $5.00 (AMA Members) 
$7.50 (Non-members ) 
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Exclusivel 
from MICROTEK 


To Designed by Dr. Jean-Ber- 
ER nard Causse of Béziers, 
France, these implants reflect 

years of surgical clinical experience 
treating otosclerosis and ossicular 
ck ain pathology. The combination of 
Hydroxylapatite biocompatability and 
time proven techniques, makes these 
implants ideal for your surgical 
applications. 










The Right MATERIAL Hydroxyl- 
apatite is an exciting biomaterial which has 
been referred to as the closest material yet 
te a true “synthetic bone.’ This is because 
E/A is found naturally in the body, and 
raakes up the majority of the basic inorganic 
constituents of living bone tissue. 





T Causse Hydroxylapatite Total 
Prosthesis Patent Pending 


Catalog Number 0316 
9mm length 


4 Causse Otosclerosis Revision 


Surgery Prosthesis 
Catalog Number 0317 
9mm length 


The Right DESIGN With specialized 
equipment and manufacturing techniques, 
Hydroxylapatite material can be made into 
many different implant configurations all 
preshaped, sterile and ready to implant. The 
Causse implants can be easily modified at 
the time of surgery to accommodate for the 
individual requirements of each patient. 


At Microtek, we are confident that you will 
find our Hydroxylapatite Middle Ear Im- 
plants a significant addition to your surgical 
practice. For special implant requirements, 
contact us at 800-824-3027. 


Post Office Box 2487 
Columbus, Mississippi 39704 
PH: 601-327-1863 
1-800-824-3027 


MICROTEK 
MEDICAL inc 









Facial Plastic News 





ARLEN MEYERS, MD, SECTION EDITOR 
Denver, Colc 


Eikenella Infections of the Face and Neck 


In 1958, Eiken described and characterized a gram-neg- 
ative obligate or facultative aerobic organism for which he 
proposed the name Bacteroides corrodens. Subsequently, 
the strictly anaerobic organisms continued to be classified 
as B corrodens, while faculative anaerobes were reclassified 
in the new genus Eikenella.! These reports were of merely 
bacteriologic interest, until several investigators began to 
report the emerging clinical importance of the organism, 
particularly in infections of the oral cavity, face, and neck. 
Since the incidence of Eikenella infection appears to be ris- 
ing, and since the organism possesses unique features that 
may make it difficult to diagnose and treat, facial plastic 
surgeons need to be aware of this unusual bacteria and its 
clinical characteristics. 

Eikenella corrodens is present as endogenous flora in the 
mouth and upper respiratory tract as well as on other mu- 
cous surfaces of the body. Dental plaque appears to be the 
main oral ecological niche in periodontally healthy sub- 
jects.’ Characteristic of the infection is its indolent course, 
generally taking about a week from the time of injury to 
clinical manifestation of the disease. Since it is a part of the 
normal flora of the mouth, the most common clinical 
sources of infection are human bite wounds, penetrating 
injuries to the mouth, oral procedures, head and neck 
infections, and infections of the upper respiratory tract. 

Eikenella corrodens is another of the so-called HACEK 
organisms, along with Haemophilus species, Actinobacillus 
actinomycetemcomitans, Cardiobacterium hominis, and 
Kingella kingii, which have in common the need for incu- 
bation in an atmosphere enhanced with carbon dioxide for 
recovery in culture and a predilection for heart valves when 
causing human disease. Because of these unique require- 
ments for growing the organism, clinicians need to be 
highly suspicious of these difficult-to-treat infections and 
need to work closely with clinical microbiologists in cultur- 
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ing and growing the bacteria. In addition, susceptibility 
testing can be difficult. 

In 1986, Drake et aP reviewed the clinical picture of 
Eikenella head and neck infections. They reported four 
cases of Eikenella infections of the head and neck and 
stressed the importance of careful culture technique in pa- 
tients with resistant infections. In addition, they urged that 
when patients do not respond to antimicrobia. chemother- 
apy or relapse following initial improvement the second 
course of antibiotic therapy should be chosen on the basis 
of organisms from carefully obtained cultures. 

Recently, Sofianou and Kolokotronis' determined the 
susceptibility of Eikenella corrodens to antimicrobial 
agents. Of the 12 Eikenella strains they tested from dental 
infections, all strains were susceptible to penicillin, ampi- 
cillin, and tetracycline, and resistant to cephalexin and 
metronidazole-em7™inoderately resistant to erythromycin, 
gentamicin, alid cefaclor. 

Most clinicians recognize the possibility of cpportunistic 
or nosocomial infections in immunological impaired 
hosts. A persistent infection that is difficult to culture or 
persists with treatment should alert the facia. plastic sur- 
geen to the possibility of Eikenella infection. Meticulous 
culture techniques, close collaboration with tke microbiol- 
ogist, and the proper selection of antibiotic sheuld result in 
suecessful resolution of the infection without the need for 
unnecessary and costly tests or drainage proeedures. 

— ARLEN D. MEYERS, MD, MBA, Denver, Colo 


1. Jackson FL, Goodman YE, Bel FR. Taxonomic status of the facultatively 
anaerobic organism Bacteroides corrodens Eiken to a new genus, Eixenella. 
Int J Sys Bacteriol. 1972;22:73-77. 

2. Chen CK, Dunford RG, Reynolds HS, Zambon JJ. Eikcnella corrodens 
in the human oral cavity. J Periodontol. 1989;60:611-616. 

3. Drake AF, Wolf GT, Fischer JJ Eikenella corrodens as a cause o? recur- 
rent and persistent infections of the head and neck. Am J Otolaryngol. 
1986;7:426-430. 

4. Sofianou D, Kolokotronis A. Susceptibility of Eikenesa corrodens to 
antimicrobial agents. J Chemother. 1990;2:156-158. 
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Candida albicans 
ghost cells. 


*Results of multicenter, open-label, randomized clinical trial using Diflucan 100 mg/day for 7 days; tOpen-label trial. Diflucan 100 to 200 mg/day. “Overall” includes. cases of candidemia, di 
clotrimazole 50 mg/day for 14 days. Results reflect complete resolution (clinical curer substantial Candidiasis, peritonitis, urinary tract infections, and pneumonia. Results reflect complete re 


(clinical) improvement of baseline signs and symptoms of infection and therapy for’ days with (clinical cure) or substantial (clinical) improvement of baseline signsand symptoms of infect 
fluconazole or 10 days wit Clotrimazole: $Open-label, randomized trial. Results reflect cure (CSF culture negatve and either absence 
*Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 t'200 mg/day; — ordisappearance or improving signs/symptoms) and quiescent (CSFculture positive, stable 
ketoconazole 200 to 400 mg/day. Endoscopic cure means complete resolution of esophageal lesions at. signs/symptoms). Diflucan, 200 to 400 mg/day or amphotericin B, 3 to 0.6 mg/kg/day. 
end-of-cure endoscopic examination. Not all patients underwent endoscopy at initiationand@ompletion ‘Multicenter comparative study. Results reflect successful maintenance without cUlture-conf 
of therapy. Patients excluded from the study included those who had leukopenia or those who were relapse and without toxicity necessitating discontinuance 8s evaluated et a median of 258 d 
expected to develop leukopenia and patients with any other conditions known to be associated with poor Diflucan and 140 days for amphotericin B. Diflucan, 200 mg/day; amphotericin B, 1 mg/kg 


ketoconazole absorption. 





FUNGAL SUCCESS 


Excellent clinical efficacy in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis 















OROPHARYNGEAL'* P<0.001 


IFLUCAN % BREL % 
wow. Ua con 88 


CANDIDIASIS 
clotrimazole (72/91) 79” ketoconazole (38/69) 55” 
Cured 65% Improved 14% 


ESOPHAGEAL” (endoscopic cures) P<0.001 












URINARY TRACT”* 
DIFLUCAN (189/219) 86” DIFLUCAN 30/38) 79” 
Cured 63% Improved 23% Cured 53% Improved 26% 


ACUTE THERAPY” P = 0.39 (NS) MAINTENANCE TO PREVENT RELAPSE” P -= 0.00001 


DIFLUCAN (78/131) % DIFLUCAN (102/111) % 
CRYPTOCOCCAL Cured 34% Quiescent 26% 60 9 2 
MENINGITIS 
| amphotericin B (42/63) % PBT cau lim seer.) % 


Extensive penetration to key tissues, organs, and fluids 


Distribution throughout the body approximates that of total body water after oral or IV dosing.’ 
Oral bioavailability of Diflucan is >90% and unaffected by agents that increase gastric pH.’ 








Excellent clinical safety 


In over 4,000 patients who received Diflucan for at least 7 days, the most common adverse events were 
nausea 3.7% , headache 1.9% , and skin rash 1.8% . 


Rare incidents of serious hepatotoxicity have been reported, but the causal relationship to Diflucan 
is uncertain.” 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection 





The Antifungal Effectiveness You Need. The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement. 


The Antifungal Effectiveness You Need. 
The Safety You Want. 





WITH ONCE-DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


RECOMMENDED DOSAGE: 


INDICATION LOADING DOSE DAILY THERAPY 
OROPHARYNGEAL 

CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL 

CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC 

CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL 

MENINGITIS 400 mg 200 mg* 
(acute) 

CRYPTOCOCCAL 

MENINGITIS 

(maintenance to 200 mg 


prevent relapse) 


*Doses of up to 400 mg/day may be used, based on medical judgment of the patient's response to therapy 


References: 1. Horan TC, Culver D, Jarvis W, et al: Pathogens causing nosocomial infections: Preliminary 
data from the National Nosocomial Infections Surveillance System. The Antimicrobic News'etter September 
1988;3:2-5. 2. Data available on request from Roerig. 3. Powderly W, Saag M, Cloud G, et al: Fluconazole vs 
amphotericin B as maintenance therapy for prevention of relapse of AIDS-associated crvptococcal men- 
ingitis. Presented at 30th Interscience Conference on Antimicrobial Agents and Chemotherapy. Atlanta, GA 
October 24, 1990 


Brief Summary 


INDICATIONS AND USAGE 

DIFLUCAN (fluconazole) is indicated for the treatment of: 
1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious 

systemic candidal infections, including urinary tract infection, peritonitis, and pneumonia 
2. Cryptococcal meningitis 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the 
results of the cultures and other laboratory studies are known; however, once these results become available 
anti-infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to 
any of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other 
azole antifungal agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to 


other azoles 
GED Roerig 





LE iflucan ‘one 


(MCL-A-LAY 








UCONMAZO/G) N 


100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 

In rare cases, anaphylaxis has been reported 

Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury. Although serious hepatic reactions have been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop 
that may be attributable to fluconazole, DIFLUCAN should be discontinued (See Adverse Reactions.) 

Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
Closely and the drug discontinued if lesions progress. (See Adverse Reactions ) 


PRECAUTIONS 

Drug Interactions (See Clinical Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administration. Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulan!s is recommended 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitoring of phenytoin concentra- 
tions in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in renal 
transplant patients with or without impaired renal function. Careful monitoring of cyeiosporine concentrations 
in patients receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tclbutamice, glyburide 
and glipizide When DIFLUCAN is used concomitantly with these or other sulfony urea oral hypoglycemic 
agents, blood glucose concentrations should be carefully monitored, and the dose o! the sulfony'urea should 
be adjusted as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN Depending on clinical 
circumstances, consideration should be given to increasing the dose of DIFLUCAN-when it is administered 
with rifampin 

Physicians should be aware that drug-drug interaction studies with other mesications have not been 
conducted, but such interactions may occur 


Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at 
doses of 2.5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose). Male rats treated with 
5 and 10 mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole, with or without metabolic activation, was negative in tests for mutagenicity in 4 strains of S 
typhimurium, and in the mouse lymphoma L5178Y system Cytogenetic studies /n vo (murine bone marrow 
cells. following oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 pg/mL) showed no evidence of chromosoma! mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with daily doses of 5, 10 or 20 
mg/kg or with parenteral doses of 5, 25 or 75 mg/kg. although the onset of parturitian was slightly delayed at 
20 mg/kg p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg, dystecie and prolongation of 
parturition were observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) 
and 40 mg/kg, but not at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the 
number of stillborn pups and decrease of neonatal survival at these dose levels. The-effects on parturition in 
rats are consistent with the species specific estrogen-lowering property producec by high doses of 
fluconazole Such a hormone change has not been observed in women treated with fluconazole. (See Clinical 
Pharmacology.) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits 
during organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5. 25, and 75 mg/kg respectively 
Maternal weight gain was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximately 
20-60x the recommended human dose); no adverse fetal effects were detected In several studies in which 
pregnant rats were treated orally with fluconazole during organogenesis, maternal weight gain was impaired 
and placental weights were increased at 25 mg/kg. There were no fetal effects at 5 or 10 mg/kg, increases in 
fetal anatomical variants (supernumerary ribs, renal pelvis dilation) and delays in oss'fication were observed 
at 25 and 50 mg/kg and higher doses At doses ranging from 80 mg/kg (approximately 20-60x the 
recommended human dose) to 320 mg/kg embryolethality in rats was increased and fetal abmormalities 
included wavy ribs, cleft palate and abnormal cranio-facia! ossification. These effectssare consistent with the 
inhibition of estrogen synthesis in rats and may be a result of known effects of lowered-estrogen on pregnancy, 
organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women DIFLUCAN should be used in 
pregnancy only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
Fluconazole is secreted in human milk at concentrations similar to plasma. Therefore the use of DIFLUCAN in 
nursing mothers is not recommended 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patientsfrom age 3 to 13 years 
have been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinical trials of 7 days or more 
experienced adverse events Treatment was discontinued in 1.5% of patients due to adverse clinical events 
and in 1 3% of patients due to laboratory test abnormalities 

In combined Clinical trials and foreign marketing experience prior to U.S. marketing. patients with serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed serious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Two of these hepatic reactions and 
one exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outcome Because 
most of these patients were receiving multiple concomitant medications, including many known to be 
hepatotoxic or associated with exfoliative skin disorders, the causal association c! these reactions with 
DIFLUCAN therapy is uncertain 

Clinical adverse events were reported more frequently in HIV infected patients 21%) than im non-HIV 
infected patients (1396); however, the patterns in HIV infected and non-HIV infected patents were similar. The 
proportions of patients discontinuing therapy due to clinical adverse events were simular in the two groups 
(1 5%) 

The following treatment-related clinical adverse events occurred at an incidence of! % or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clincal trials: nausea 3.7%, headache 1.9%, skin rash 
1 8%, vomiting 1.7%, abdominal pain 1.7%, and diarrhea 1.5% 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression oterelapse of cryptococ- 
cal Meningitis, a statistically significant increase was observed in median AST (SGOT)sevels from a baseline 
value of 30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall rate of serum 
transaminase elevations of more than 8 times the upper limit of normal was approximately 1% in fluconazole- 
treated patients in clinical trials. These elevations occurred in patients with severe umderlying disease, 
predominantly AIDS or malignancies, most of whom were receiving multiple coneomitant medications, 
including many known to be hepatotoxic. The incidence of abnormally elevated serum transaminases was 
greater in patients taking DIFLUCAN concomitantly with one or more of the following medications: rifampin, 
phenytoin, isoniazid, valproic acid or oral sulfonylurea hypoglycemic agents 

In rare Cases, anaphylaxis has been reported 

Aithough rare cases of leukopenia and thrombocytopenia have been reported, a causal relationship to 
fluconazole has not been established 
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CONTEMPORARY 
HEAD AND NECK 
RECONSTRUCTION 
SYMPOSIUM 









WESTIN HOTEL 
CINCINNATI, OHIO 


Co-sp U ord by the American Society of Maxillofacial 







The Elastic Surgery Educational Foundation is the 
educztional arm of the American Society of Plastic and 
Recoastructive Surgeons. 







CHAIRMEN: Edward A. Luce, M.D. and 
Henry C. Vasconez, M.D. 






This symposium will address advanced concepts in head 







ation will also be discussed. The principal educational 






review of contemporary head and neck reconstruction 
analyses and approaches. 








NOVEMBER 1-3, 1991 


Surgeons and the Plastic surgery E ducational Foundation. 


and reck reconstruction for post extirpative, post traumatic 
and congenital defects. Emphasis will be upon a review of 
the ircorporation of newer techniques including free tissue 
trans=r and its efficacy. Oncologic concepts and consider- 


objecive, however, will be to provide the attendee with a 





SYMPOSIUM SCHEDULE 


Thursday, October 31, 1994 


Registration 


Friday, November 1, 1991 and 
Saturday, November 2, 1961 
Full day programs 


Sunday, November 3, 1991 
Half day program 


FOR FURTHER INFORMATION, 
CONTACT: 

Registrar 

PSEF Executive Office 

444 East Algonquin Road 
Arlington Heights, IL 60005-4664 
(708) 228-7440 









REGISTER TODAY 


for the 


1991 Fall Meeting 


in Kansas City, MO, September 26-28 
sponsored by 








The American Academy of Facial Plastic and Reconstructive Surgery 


Why should you attend the AAFPRS Fall Meeting? 


V lt offers wo kshops on Implants & Grafts, Facial 
Contcurinc and Rejuvenation, How to Set Up A 


Certifiable Operating Suite, Insurance Billing and M 


V AAFPRS Fall Meeting offers a “first time" ior Conjoint 
Meetings held in conjunction with AAO-HNS and AAO-A, 
asters Seminar, which entails five concurrent 





Practice Management, and Moh's Cancer Defects. 
V lt certifies attendees of up to 30 hours of Category 1 
CME cred -, 15 hours for the Scientific Session alone. 
V Top speakers, Dr. Leland Kaiser, and Peter Morrison, 
are to speak about the Changing American Health 
Care System. 


"The Kansas City Fall Meeting promises to be one of the most comprehensive educational experienees ever." 
S. Randolph Waldman, MD, Fall Meeting Program Chairman 


sessions held per hour, and the Research 
Frontiers in Facial Plastic Surgery. 


V IF YOU REGISTER FOR THE 1991 AAFPRS FALL 
MEETING, YOU CAN ATTEND AAO-HNS SEMINARS ON 
FACIAL PLASTIC SURGERY -- FREE-OF-CHARGE! 


THE PRE-REGISTRATION DEADLINE IS AUGUST 23, 1991. 
CALL THE AAFPRS OFFICE AT (202) 842-4500 AND REGISTER TODAY ! 
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On-target for: 


lll Efficacy—highly effective alone 
or in combination with Seldane" or 
Hismanal*?? 


E Safety—proven safe, even in 
children as young as 6 years old” 


ill Comfort—;:ignificantly less 


stinging and burning than with 
flunisolide (0<0.05)”" 


Water-based b.1.d. 


VANCENASE AQ 


ow" Declomethasone dipropionate 
monohydrate Nasal Spray, 0.042% 


* Calculated on the dried basis. 


The State of the Art 


de od regis dose ademark of Mar did iii ell Dow In 

t Hism nal? jm red tradema dd at ed tica 

5 No mi vit nificant differ enca iram piac cebo ence of side effe xir childre dun ic id ie The gost 
frequent side Pals agg iets ee boit e din opiona AGIR this iw ing O 
stinging in th ache 

" In other studi pea asinus nins al irritation ha PE et aed a TE i of patients treated with 
beclomethasone dipropi see iid s spray. Hi aider ing a inging were reported in 
approximately 45% of pat treated with flun olde spre "n 

Art: The Birth of Venus by Bottic elli ea 1480). 


Plea ext page for refer and a brief summary of prescribing information 


Copyright © 1991, Schering Corporation, Kenilworth, NJ 07033. All rights reserved. VP-261/17061305 
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VANCENASE' AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.04295* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis, Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief 
may not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be 
continued beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ 
Nasal Spray should not be used in the presence of untreated localized infection involving the nasal mucosa 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal 

Clinical studies have shown that treatment of the symptoms associated with nasal polyps may have to 
be continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 
use 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients pre- 
viously treated for prolonged periods with systemic corticosteroids. This iS particularly important in 
those patients who have associated asthma or other clinical conditions, where too rapid a decrease in 
systemic corticosteroids may cause a severe exacerbation of their symptoms 

Studies have shown that the combined administration of alternate day prednisone systemic treatment 
and orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution 
in patients already on alternate day prednisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCEASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
procedures for discontinuing oral steroid therapy. 
PRECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate 
hypersensitivity reactions may occur after the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray. vigilance should be maintained 

In clinical studies with belcomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such 
an infection develops, it may require treatment with appropriate local therapy or discontinuance of 
treatment with VANCENASE AQ Nasal Spray 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping AVNCENASE AQ 
Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, 
or ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over severa. months or 
longer should be examined periodically for possible changes in the nasa! mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery. or trauma shuld not use a nasal corticosteroid until healing has 
occurred 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs ws seen following treatment with 
beclomethasone dipropionate by the inhalation route. 
Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue. delayed ossification, and agenesis of 
the thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone 
dipropionate was administered by inhalation at ten times the human dose or orally at 1000 times the human 
dose. There are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed 
Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk 
Because other cogticosteroids are excreted in human milk, caution should be exercised when 
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ntrapasa inistration ofbeclgmethasone dipropionate 
dvefse reatffons pore in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ fsal Spray: ara, desliribed below. 


* Mud. transient n 
heen reported in u 


naryhgeal irrfation following the-use of beclomethasone aqueous nasal spray has 
$ gftients treated, including occasional sneezing attacks (about 4%) 
oecurring tmmediately P g usf of the inhaler. In patients experiencing these symptoms, none had to 
discontindg Treatment. hexhtidence of irritation and sneezing was approximately the same in the group 
of patients w ca "E these studies, implying that these complaints may be related to 
vehicle comps Shi lation 

Fewer thaff:& M erts reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 pa- 
tients reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes 

Extremely rare instances of wheezing, nasal septumperforation and increased intraocular pressure 
have been reported following the intranasal administration of aerosolized corticosteroids (see 
PRECAUTIONS). 
OVERDOSAGE When used at excessive doses, systemic corticosteroids effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LD<p of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ 
Nasal Sprayt contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclometha- 
sone dipropionate; therefore, acute overdosage is unlikely 
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Jon The AMA. 

“The AMA is an organization that is 
interested in every single aspect of my 
life as a physician, from education to tort 
reform. And the AMA has played a lead- 
ing role in issues such as smoking and 
drug abuse. 

“The organization has never lost sight of 
what I think its primary goal is: to improve 
the public health. And they do that in 
terms of providing information and repre- 
sentation not only to the profession, but to 
the public. 

“I think that doctors who don’t belong 
dont realize it, but they benefit every day 
from actions that the AMA is taking.” 

Join Dr. Charles H. Epps, Jr., Dean of 
Howard d College of Medicine, in 
the AMA. Call this toll-free number now. 


F900-AMAZIT] 
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When the world 
turns upside 
down... 


Transderm Scop 

is the better choice 
1f for motion sickness 
l prevention 


| * more effective than 25 mg meclizine 


and Dramamine”? 


* better compliance because transdermal 
delivery is more convenient 


Transderm Eee *) 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing f; 

CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on 4 
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Transderm Scop’ 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scop system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 
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ADVANCED ENDOSCOPIC 
NASAL SINUS SURGERY 
DECEMBER 1-3, 1991 


Sponsored by 
Loyola University Chicago 
Division of Continuing 
Medical Education 
Department of Otolaryngology 


COURSE DIRECTOR: James A. Stankie- 
wicz, M.D. 


HONORED GUESTS: Mark May, M.D., 
FACS 

Rodney P. Lusk, 
MD. 


12 hours of ACCME Category | Credit 


Registration Fee: $500 
LOCATION: Walt Disney World, Orlando, 
Florida 


This 3 day course will consist of didactic lectures 
covering pediatric sinus surgery; problematic 
ethmoid, maxillary, frontal, ane sphenoid sinus 
disease; and difficult surgery ‘or recurrent or 
persistent paranasal sinus disease. 


For additional information: Laycla University 
Chicago, Division of Continuing Medical Educa- 
tion, 2160 S. First Avenue, Maywood, Illinois 
60153, (708) 216-3236. 








"Ihe AMA deals w:th the 
seemingly countless issues con- 
fronting medicine. Anc because it 
does, it gives me a great feeling of 
hope about the future. I can’t 
imagine what the state of medicine 
would be without the AMA.” 

Join Dr. Kay Hanley, 
Pediatrician, in the American 
Medical Association. Call this toll- 
free number now. 


1-300-AMA3211 


American Medical Assoviation H 


We Hear You! 


What we've been hearing 
asking for a multi-function, 


lately is physicians and audiologists 
top quality audiometer in a mid-price range. 


A unit capable of providing all the basic testing functions required, yet flexible enough 


to allow the operator to custom design tests, and all in a package with a high-tech image. 


ntroducing. . . The GSI 16. 


Ye GSI 16 nas all the capabilities necessary to perform 


e standard battery of tests. It also has increased mixing 


1d routing capabilities for hearing-aid evaluations. The 
ont panel controls are laid out in a user-friendly format. 
verything is right there — clearly labeled — where the 
serator needs it. The GSI 16 has separate controls for 
ach of its two channess. There is no master channel, 
lowing total flexibility n test design. 


| Winning Combination . . . 
atest Technology and GSI Tradition 


Ye GSI 16 is based on microprocessor technology. This 
ymputer technelogy & lowed Grason-Stadler to incor- 
yrate numerous functions into a compact package. It 
so ensures equipmert reliability and information 
scuracy. Tests results can be transferred to an external 
»mputer via an optional RS 232C interface. 


Ihen you buy an audiometer with the “GSI” label you 
at the highest quality available, plus 35 years of exper- 
se from the leaders im audiology technology. 


For more information contact: 


Lucas GSI P. 





Lucas Grason-Stadler, Inc. 
537 Great Road, PO. Box 1400, Littleton, MA 01460 
Tel: 508-486-3514, Fax: 508-486-8059, Twx: 710-347-6892 


537 Great Road, PO. Box 1400 
| Littleton, MA 01460 


| Name: 


| Address: __._. n 
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| CJ Please send me the GSI 16 brochure. 


| © Please arrange a demonstration. 


| Telephone: ..—————————————— 





Head and Neck Society News 


WILLARD E. FEE, JR, MD, SECTION EDITOR 
Stanford, Calif 





Quality Assurance Indicators of the 
American Society for Head and Neck 
Surgery 





The organizations that have been established to pay 
health care benefits, such as Medicare, Medicaid, and the 
"Blues," have initiated a number of programs to improve 
the likelihood that the dollars they manage are spent in a 
cost-effective way. This led, initially, to the establishment 
of peer review organizations and the utilization review ini- 
tiative. A logical sequel has been the establishment of 
quality assurance programs. Quality assurance activities, 
accordingly, seek to assure that the health care dollars 
spent by these third-party payers are, in fact, resulting in 
quality medical care. 

Unfortunately, efforts to assure that expenditures result 
in quality medical care are frustrated by high costs of case 
review, the heterogeneity of the case population, and the 
lack of consensus relative to measurement parameters. 

In spite of these shortcomings, quality assurance is here 
and is probably here to stay. The third-party payers have 
contractual agreements with health care organizations to 
perform concurrent and retrospective review of patient 
care. In almost every instance, this takes the form of chart 
review by an individual who has not been trained as a phy- 
sician and who clearly lacks the information on which to 
make a judgment relative to quality-of-care issues. 

To improve this situation, the hospital medical staff may 
be called on to develop quality care "indicators" to be used 
as an instrument to measure health care delivery. The in- 
dicators are, of necessity, somewhat generic and must have 
shortcomings relative to the specifics of individual patient 
care. Nevertheless, quality assurance indicators facilitate 
the task of screening large numbers of patient charts. Then, 
if the system works as designed, it is possible for negative 
decisions to be appealed to a “court” of peer physicians. 

The American Society for Head and Neck Surgery's 
Committee on Quality Assurance has developed indicators 
for the procedures most commonly undertaken by head and 
neck surgeons. These quality assurance indicators are pre- 
pared for use by quality assurance committees in evaluat- 
ing the activity of head and neck surgeons. Head and neck 
surgeons at the level of the medical staff may adopt these 
quality assurance indicators with modifications based on 
their own judgment. These quality assurance indicators can 
then be passed on to the appropriate quality assurance 
monitoring agency in the surgeons' local environment. 

It is stressed that this is an imperfectly designed activ- 
ity. The first lesson we have all learned in medical school 
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was that you cannot use the terms “never” or “always.” 
Therefore, the quality assurance indicators represent our 
best effort at estimating health care activities directed at 
the management of patients requiring heac and neck sur- 
gery. The Committee on Quality Assurance of the American 
Society for Head and Neck Surgery would be happy to re- 
ceive your comments and suggestions for modifications.— 
JONAS T. JOHNSON, MD, Pittsburgh, Pa 





Request for Nominations of Society Officers 





The nominating committee, which consists of Bill Fee, 
MD, chair, Roger Crumley, MD, and T. R. David Briant, MD, 
solicits nominations for the following officers: president- 
elect, secretary (Charles Cummings, MD, eligible for re- 
election), and member of the council. 

Please send your nominations for any or ail of the above 
officers with a brief statement as to why you feel they are 
well-suited for the position to: Willard E. Fee, Jr, MD, Pro- 
fessor and Chairman, Division of Otolaryngolegy-Head and 
Neck Surgery Room  R-135, Stanford, CA  94305- 
5328.— WILLARD E. FEE, JR, MD, Stanford, Calif 





Nominations for Committee Members 





Approximately one third of the committee members ro- 
tate each year, and the president-elect seeks nominations 
for the committees listed below. Please feel free to nominate 
yourself or someone else who you think is uniquely qualified 
to serve on the committee. All of the committees meet twice 
a year, usually preceding the Academy meeting in the fall 
and the COSM meeting in the spring. Several of the 
committees have additional work loads and can entail a 
moderate work load. The Society's committees, as estab- 
lished by the bylaws, are as follows: fellowship and schol- 
arship; quality assurance; education; professional relations 
and public education; resarch; prevention and rehabilita- 
tion; National Cancer Institute- American Cancer Society 
liaison; postgraduate training; honors awards; long-range 
planning committee; articles of incorporation, constitution, 
and bylaws; credentials committee; and the ad hoc commit- 
tee on criteria for treatment with noncurative intent. 

Please submit your nominations to: Michael! Johns, MD 
President-Elect, American Society of Head and Neck Sur- 
gery 100 School of Medicine Administration, 720 Rutland 
Ave, Baltimore, MD 21205.—WILLARD E. FEE, JR, Mp, 
Stanford, Calif 
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Patients taking 
antihistamines may have 
impaired performance 
without feeling drowsy’? 


DEMANDS AN 
ANTIHISTAMINE 
PROVEN TO 
FREE PATIENTS 
FROM IMPAIRED 
PERFORMANCE " 





Impairment-free relief 
from the first cose rou une season 






rereraare 60r z tablets bd 
for seasonal allergic rhinitis 


Starts fast and lasts 


»ase see brief summar of prescribing information on back page. 


COGNITIVE PERFORMANCE 


DEMANDS AN 
ANTIHISTAMINE KDA 
PROVEN aan 

TO HAVE ! 

NO EFFECTS ON 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN 
GREATER THAN 
PLACEBO 
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Impairment-free relief 
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i P. üs un dide 
bor ES M ES TONES JOS. =a 
er‘ rae , È 





ER 60 on fot bid mE 
for seasonal allergic rhinitis 


Starts fast and lasts 





DEMANDS AN 

| ANTIHISTAMINE 
PROVEN 

TO HAVE 

NO EFFECTS ON 
REACTION TIME 
AND MOTOR 
COORDINATION 
GREATER THAN 
PLACEBO 


Lack of performance impairment must 
be proven through extensive objective 
testing—distinct from subjectively 
reported drowsiness?^?5 More than 

60 objective tests of cognitive, motor 
and integrated performance— 
documented in over 20 published 
studies—show that Seldane has no 
effects on human performarce greater 
than placebo??? 





Impairment-free relief 
from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 


sase see brief summary Of | Starts fast and lasts 
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FREES PATIENTS 
FROM 
PERFORMANCE 
IMPAIRMENT 
CAUSED BY 
CLASSICAL 
ANTIHISTAMINES, 
WHILE IT 
PROVIDES FAST, 
STRONG RELIEF 


m Effects on patient 
performance no greater 
than placebo 


m /ets patients stay alert 


m Strong through-the- 
Season relief 


m Convenient 24-hour relief 
at recommended dosage 


m Proven worldwide with 
more than 100 million 
patient-months of use 





Impairment-free relief 


from the first dose through the season 


(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 


Starts fast and lasts 
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Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients. corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients 


PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to QT 
prolongation (e.g. hypokalemia, congenital QT syndrome) may experience 
OT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the OT interval is not known These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both 


Information for patients. Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential risk 
to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place 
away from heat or direct sunlight, and away from children 


Drug interactions. Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carc.nogenesis, mutagenesis, impairment of fertility; Oral doses ot ter- 
fenadine, corresponding to 63 times the recommended human daily dose 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence ot mutagenesis 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity, 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus 


Nonteratogenic effects: Seldane is not recommended for nursing women 
The ot Nas Caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not Known, and there are no adequate and well-controlled studies in women 
during lactation 


Pediatric use: Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
studies involving more than 2,400 patients who received Seldane, provides 
information on adverse expenence incidence for periods of a few days up 
to six months, The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day 
or as high as 600 mg daily 


References: 1. Seidel WF, Cohen S, Bliwise NG, et al. Ann Allergy 1987;59(1).38-62. 2. Clarke CH, Niche 
AN. Br J Clin Pharmacol. 1978;6:31-35. 3. Swire FMM, Marsden CA, Barber C, er al. Psychopharmacology 
1989,98:425-429. 4. Nicholson AN, Stone BM. Eur J Clin Pharmacol. 1983:25:563-566. 5. Nicholson AN, S 
BM. Br J Clin Pharmacol. 1982;13:199-202. 6. Nicholson AN, Smith PA, Spencer MB Br J Clin Pharmacol 
1982/14:685-690. 7. Reinberg A, Levi F Guillet P. et al. Eur J Clin Pharmacol 1€78:14:245-252. 8. Moser 
Hüther KJ, Koch-Weser J, et al. Eur J Clin Pharmacol. 1978;14:417-423. 9. Goetz DW, Jacobson JM, Murr 
JE, et al. J Allergy Clin Immunol. 1989;84:316-322. 10. Weiner M. Arzneim-Forsch/Drug Res. 1982.32(1D1 
1195. 11. Meador KJ, Loring DW, Thompson EE, et al. J Allergy Clin Immunol 1989.84:322-325. 12. Aso 
Sakai Y. Jpn J Clin Pharmacol Ther. 1988;19(4):681-688. 13. Luscombe DK, Nichc:s FJ, Parish PA. Pharmati 
peutica 1983;3:370-375. 14, Gaillard AWK, Cruisen A, de Jong R. Eur J Clin Pharmacol 1988:35:249-25 
15. Moskowitz H, Burns M. Cutis 1988:42:14.18. 16. Cohen AF Hamilton MJ, Peck AW. Eur J Clin Pharm. 
1987,52:279-288. 17. Roehrs TA, Tietz El, Zorick FJ, et al. Sleep. 1984,7(2)13744*. 18. Fink M, Irwin P. Pha 
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1978;6:25-29. 22. Nicholson AN, Stone BM. Eur J Clin Pharmacol 1986;30:27-32. 23. Data on file, Mario. 
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25. Hindmarch |. Br J Clin Pharmacol 1980:10:189-209 


In controlled clinical studies using the recommenced dose of 60 mg b.i.d 
the incidence of reported adverse effects in patients receiving Seldane was 
similar to that reported in patients receivingDlacabo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent ot'Patients Reporting 
Controlled Studies’ All Clinical Studies"* 
Seldane Placebo Contro: | Seldane Placebo 
N=781 N=665 Nz626'""| N=2462 Nz1478 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 

Gastrointestinal System 
Gastrointestinal 
Distress (Abdominal 
distress, Nausea 
Vomiting, Change in 
Bowel habits) 

Eye, Ear Nose, and Throat 
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Ory Mouth/Nose/Throat 23 8 35 

Cough 09 02 05 

Sore Throat 0.5 0.3 05 

Epistaxis 00 08 02 
Skin 











Eruption (including rash 
and urtcana) or itching 
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"Duration of treatment in "CONTROLLED STUDIES’ was usually 7-14 
DAYS 


** Duration of treatment in ''ALL CLINICAL STBDIES ' was up to 6 months 
***CONTROL DRUGS: Chlorpheniramine (28* patients), d-Chlorphenira- 
mine (189 patients), Clemastina (146 patients 


Rare reports of severe cardiovascular adverseeftects have been received 
which include arrhythmias (ventricular tachyarr"ythmia, torsades de pointes 
ventricular fibrillation), hypotension, palpitatiorz, and syncope. In controlled 
clinical trials in otherwise normal patients wit rhinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of docbtfu! clinical significance 
However, in another study (N20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (meamuncrsase of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at = lower incidence in clinical 
trials and/or spontaneously during marketingcf Seidane that warrant list- 
ing as possibly associated with drug administration These include: alope- 
cia (hair loss or thinning), anaphylaxis. angioedema, bronchospasm, 
confusion, depression, galactorrhea, insomnia. menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia 
photosensitivity, seizures, sinus tachycardia—sweating, tremor, urinary 
frequency, and visual disturbance 


In clinical trials, Several instances of mild, or imone case, moderate trans- 
aminase elevations were seen in patients receiving Saldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis=and nepatitis. In most cases 
available information is incomplete 


OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and enildran 12 years and older 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 


0185/0798) 





aS — 


PRARYNGIT 
AND TONSILLIT 












€ SUPRAX: the most potent oral cephalosporin in vitro! against 
3-lactamase+ pathogens’ 


€ SUPRAX: produces bronchial concentrations at least 6 times 
higher than the MIC,, of common respiratory pathogens? 


€ SUPRAX: attains outstanding clinical efficacy — cured/impro 
96% of otitis media cases? and 95.8% of bronchitis cases’ 


€ SUPRAX: an alternative to traditional therapy in cases of 
pharyngitis/tonsillitis. Once-daily dosage enhances complianc 


€ SUPRAX: best tasting oral antibiotic suspension* 
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SUPRAX 
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din 8 mg/kgiday CONVENIENCE 
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ough a useful guide, in vito activity does not necessarily correlate with | 
SAX Suspe ANTIBIOTIC 


RAX Suspension is administered as a single dose of 8 mg/kg once daily or, 




















'eferred, in equally dividec doses bid. SUPRAX Tablets are administered as a 
Jle 400 mg dose once daily or, if preferred, in equally divided doses bid. 





ONCE-A-DAY 


SUPRAX 


cefixime/Lederle 


SUPRAX HAS BEEN USED SAFELY 
IN OVER 17 MILLION PATIENTS 
WORLDWIDE’ 


References: 1. Nash DR, Flanagan C, Steele LC, Wallace RJ Jr. A comparison of the activity of cefixime with 
other oral antibiotics against adult clinical isolates of Moraxella (Branhamella) catarrhalis containing BRO-1 
and BRO-2 and Haemophilus influenzae. Antimicrob Agents Chemother. 1991:35:192-194. 2. Baldwin DR, 
Andrews JM, Ashby JP, et al. Concentrations of cefixime in bronchial mucosa and sputum after three oral 
multiple dose regimens. Thorax. 1990; 45:401-402. 3. McLinn SE. A clinician's perspective of acute otitis 
media in children. In: The weld cri Treatment of Otitis Media. Lederle Laboratories: 1990. Data on file, 
Lederle Laboratories, Pearl River, NY. 4. Verghese A, Roberson D, Kalbfleisch JH, et al. Randomized 
comparative study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis. 
Antimicrob Agents Chemother. 1990;34:1041-1044. 5. Ruff ME, Schotik DA, Bass JW, Vincent JM. 
Antimicrobial drug suspensions: a blind comparison of taste of fourteen common pediatric drugs. Pediatr 
Infect Dis J. 1991;10:30-33. 6. Data on file, Lederle Laboratories, Pearl River, NY. 
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SUPRAX:* cefixime/Lederle 


BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative 
strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase positive), 
and Streptococcus pyogenes .* 

Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL 
STUDIES section 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneumoniae 
and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its suscep- 
libility to SUPRAX. Therapy may begin while waiting for study results and may be adjusted 
when results are known 

Pharyngitis and Tonsillitis caused by S pyogenes 
Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, includ- 
ing the prophylaxis of rheumatic fever. SUPRAX is generally effective in the eradication of 
S pyogenes from the nasopharynx; however, data establishing the efficacy of SUPRAX in 
the subsequent prevention of rheumatic fever are not available 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus mirabilis 
“Efficacy for this organism was studied in fewer than ten patients with otitis media 
CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months and 
10 years, S pneumoniae was isolated from 47% of the patients, H influenzae trom 34%, 

B catarrhalis from 15%, and S pyogenes from 4% 

The overall response rate of S pneumoniae to cefixime was approximately 10% lower and 
that of H influenzae or B catarrhalis approximately 7% higher (12% when beta-lactamase 
positive strains of H influenzae are included) than the response rates of these organisms to 
the active control drugs 

In these studies, patients were randomized and treated with either cefixime at dose regi- 
mens of 4 mg/kg bid or 8 mg/kg ad, or with a standard antibiotic regimen. Sixty-nine to 7096 
of the patients in each group had resolution of signs and symptoms of otitis media when eval- 
uated two to four weeks posttreatment, but persistent effusion was found in 1596 of the 
patients. When evaluated at the completion of therapy, 1796 of patients receiving cefixime 
and 14% of patients receiving effective comparative drugs (18% including those patients who 
had H influenzae resistant to the control drug and who received the control antibiotic) were 
considered to be treatment failures. By the two- to four-week follow-up, a total of 3096 to 3196 
of patients had evidence of either treatment failure or recurrent disease 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime(a) Cefixime(a) Control(@) 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (8296) 82/100 (8296) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (7196) 13/17 (7696) 23/34 (6896) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (7796) 9/12 (7596) 1/1(b) 
Moraxella (Branhamella) 

catarrhalis 26/31 (8496) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (7496) 48/59 (8196) 130/166 (7896) 


(à) Number eradicated/number isolated. 

(b) An additional 20 beta-lactamase positive strains of H influenzae were isolated. but were 
excluded from this analysis because they were resistant to the control antibiotic. In 19 of 
these the clinical course could be assessed, and a favorable outcome occurred in 10. 
When these cases are included in the overall bacteriological evaluation of therapy with the 
control drugs, 140/185 (76%) of pathogens were considered to be eradicated 
Tablets should not be substituted for suspension when treating otitis media 


CONTRAINDICATIONS 

Known allergy to cephalosporins. 
WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIV- 
ITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS 
PRODUCT IS TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENT S, CAUTION SHOULD 
BE EXERCISED BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM 
ANTIBIOTICS HAS BEEN CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF 
PATIENTS WITH A HISTORY OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO 
SUPRAX OCCURS, DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMER- 
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ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY MANAGE- 
MENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of tne colon and may per. 
mit overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is « 
primary cause of severe antibiotic-associated diarrhea including pseudomembranous colitis 
Pseudomembranous colitis has been reported with the use of SUPRA cefixime and other 
broad-spectrum antibiotics (including macrolides, sarnidnthotis penicillins, and cephalo- 
sporins). It is important to consider this diagnosis in patients who deve-op diarrhea in associ- 
ation with antibiotic use. Symptoms of pseudomembranous colitis may occur during or after 
antibiotic treatment and may range in severity from mild to life threaten ng. Mild cases usually 
respond to drug discontinuation alone. Moderate-to-severe cases shc.ld be managed with 
fluid, electrolyte, and protein supplementation. When the colitis is not relieved by drug 
discontinuance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis should 
be excluded. 

PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superin- 
fection occurs, take appropriate measures 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX in gatients with renal 
impairment and those undergoing continuous ambulatory peritoneal dalysis and hemodialy- 
sis. (See DOSAGE AND ADMINISTRATION ) 

Prescribe cautiously in patients with a history of gastrointestinal disezse, particularly colitis 
Drug Interactions: No significant drug interactions have been reported to date. 
Drug/Laboratory Test Interactions: A false-positive reaction for ketores in the urine may 
occur with tests using nitroprusside but not with those using nitroferricyanide 

SUPRAX administration may result in a false-positive reaction for gluzose in the urine using 
Clinitest*,** Benedict's solution, or Fehling's solution. Use glucose test-based on enzymatic 
glucose oxidase reactions (such as Clinistix®** or Tes-Tape***). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a postive Coombs test may 
be due to the drug 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no«fetime animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic potential of SUPRAX 
was found in standard laboratory tests. Reproductive studies revealed-o fertility impairment 
in rats at doses up to 125 times the adult therapeutic dose. 

Usage in Pregnancy: Pregnancy Category B: Reproduction studies heve been performed in 
mice and rats at doses up to 400 times the human dose and have reveaied no evidence of 
harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, thissdrug should be used 
during pregnancy only if clearly needed 
Labor and Delivery: SUPRAX has not been studied for use during laber and delivery. Treat- 
ment should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Consider 
discontinuing nursing temporarily during treatment with this drug 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months 
have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose stools, 

In pediatric patients receiving the suspension, was comparable to adu!* patients receiving 
tablets 
ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient nature. Less 
than four percent (3.8%) of patients in the US trials discontinued therap» because of drug- 
related adverse reactions. Commonly seen adverse reactions in US tries of the tablet formu- 
lation were gastrointestinal events, which were reported in 3096 of adul' patients on either the 
bid or the qd regimen. Clinically mild gastrointestinal side effects occumed in 20% of all 
patients, moderate events occurred in 996 of all patients, and severe adverse reactions 
occurred in 296 of all patients. Individual event rates included diarrhea %%. loose or frequent 
stools 6%, abdominal pain 3%, nausea 7%, dyspepsia 3%, and flatulenze 3%. The incidence 
of gastrointestinal adverse reactions, including diarrhea and loose stocs, in pediatric 
patients receiving the suspension was comparable to adult patients receiving tablets 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was 
discontinued. 

Several patients developed severe diarrhea and/or documented pse: domembranous 
colitis, and a few required hospitalization 

The following adverse reactions have been reported following the use of SUPRAX. Inci- 
dence rates were less than 1 in 50 (less than 2%), except as noted abov= for gastrointestinal 
events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting 
Several cases of documented pseudomembranous colitis were identified during the studies 
The onset of pseudomembranous colitis symptoms may occur during or after therapy 
Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Erythema multi- 
forme, Stevens-Johnson syndrome, and serum sickness have been reperted rarely. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase 

Renal: Transient elevations in BUN or creatinine. 

Central Nervous System: Headaches 3%; dizziness 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopesia. and eosinophilia. 
Prolongation in prothrombin time was seen rarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epziermal necrolysis, 
superinfection, renal dysfunction, toxic nephropathy, hepatic dysfuncticn, including cholesta- 
Sis, aplastic anemia, hemolytic anemia, hemorrhage 

Several cephalosporins have been implicated in triggering seizures, particularly in patients 
with renal impairment when the dosage was not reduced (see DOSAGE.AND ADMINISTRA- 
TION and OVERDOSAGE). If seizures associated with drug therapy occur, discontinue drug. 
Administer anticonvulsant therapy if clinically indicated 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilit ibin, elevated LDH. 
pancytopenia, neutropenia, agranulocytosis 
OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is not 
removed in significant quantities from the circulation by hemodialysis or»eritoneal dialysis. 
Adverse reactions in small numbers of healthy adult volunteers receiving single doses up to 2 g 
of SUPRAX did not differ from the profile seen in patients treated at the recommended doses. 
**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories, Inc. 
Tes-Tape is a registered trademark of Eli Lilly and Company 
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EVERY TIME SHE HEARS 
THE OCEAN. 


. she hears from VOU. And every time innovations in 
tology have been called for, you've heard from us. Since 1956... the 
first commercially produced ventilation tube and the first middle ear 


prosthesis. . . the first design breakthroughs in otologic instrumentation. .. 


the first commercial use of hydroxylapatite and other firsts in the 
use of new materials. While saluting your work toward hope and 
healing, we celebrate our 35 years of sound ideas. Working together, 


the werld will continue to hear from us. 


Smith & Nephew Richards Inc. 


1450 Brooks Rd., Memphis, TN 38116 U.S.A 
(901) 396-2121. For information: 1-800-821-5700 
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Instructions for Authors 


Nore: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
165-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association's tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A]1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.— Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% x 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al"), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al"), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal's punctuation and sequence style preference in previously 
published reference listings. 
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Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X27.9-em (8!5 X 11-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 
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Passing the Torch 


F or the past 12 years as chief editor 
of the American Medical Associa- 
tions (AMA) Archives of Otolaryngo- 
logy-Head and Neck Surgery I have 
been provided with a wonderful oppor- 
tunity to learn more about our special- 
ty and its subspecialtes. Interaction 
with fellow chief editars of the other 
AMA specialty journals and the JAMA 
editorial board has allewed me to ex- 
plore medicine in a breader sense and 
to gain an understanding of the com- 
plex and pa world of medical 
publishing: Foremost ir my memory of 
these years, however, are the recollec- 
tions that 1 will always earry and cher- 
ish of the people who rave made the 
success of eur ARCHIVES possible. Lit- 
erally dozens of individuals have made 
important contributions, have debated 
complicated issues and learned from 
each other have planned wisely, and 
have pursued the high ground continu- 
ing the proud record of accomplish- 
ments begun by Doctors George Sham- 
baugh, Sr, George Ceates, George 
Shambaugh, Jr, and Bok Alford. 

The ARCHIVES contimes to be the 
premier journal in our specialty among 
the 27 otolaryngology journals indexed 
by the National Library of Medicine. 
Our circulation, international scope, 
and level of journal readership of each 
issue are at the top according to out- 
side, objective analysis. 

This morth I want to share with 
you, our readers, some details of how 
- the ARCHIVES is structured and where 
it is headed in an editorial sense. Over 
the past 12 ‘ha our journal has 


grown larger and better through the 
efforts of many individuals and organi- 
zations. We have reflected the chang- 
ing nature of our specialty by adding 
an important new organization, the 
American Society of Pediatric Otolar- 
yngology, to our family of affiliated 
medical societies. We have changed 
the name of our journal to include 
“Head and Neck Surgery” in recogni- 
tion of the evolving scope of the spe- 
cialty. We have increased the diversity 
and the sophistication of the journal's 
content, and we have changed its for- 
mat to be more reader friendly. 

Recently, we have introduced new 
features designed to better serve our 
authors and readers. The manuscripts 
chosen for the new category, EXPE- 
DITED PUBLICATIONS, receive the most 
rapid processing possible, because 
they are even more important and 
timely than most. When published, 
they are highlighted to increase the 
probability that they will be read. In 
some instances, articles are chosen for 
expedited processing because of their 
importance to clinicians, and, in other 
instances, they are selected because 
they provide new perspectives or new 
avenues for research and intellectual 
inquiry. 

The STATE-OF-THE-ART REVIEW se- 
ries is off to a strong start under the 
creative leadership of Karen Calhoun, 
MD, and we have received many posi- 
tive responses to the review article 
concept. In earlier years, review arti- 
cles were almost automatically reject- 
ed because they did not fall within the 
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scope of our mission, which is the 
publieation of manuscript: containing 
important new scientific information. 
We know that review articles are pop- 
ular with readers, that they serve a 
valuable updating and continuing med- 
ical education role, and we-are pleased 
to be abie to include them as part of 
our journal content. 

A few years ago, we initiated a 
MEDICAL NEWS seetion designed to 
bring our readers capsule reports of 
the most important new information 
that is presented at majar scientific 
meetings around the coun:ry. Recog- 
nizing that much of this information 
will not appear in print for a year or 
more, Charles Stiernberg, MD, 
formed a corps of medical “cub report- 
ers” who provide these timely news 
items with the intent that readers who 
desire more detailed information will 
be able to contact the authors of those 
papers directly before they are pub- 
lished. We thank Charles for his out- 
standing accomplishments with this 
MEDICAL NEWS section and we wel- 
come our new section editer, Darrell 
Hunsaker, MD. 

The AMA has been generous in sup- 
porting the ARCHIVES. Our page allo- 
cation has increased steadily over the 
past decade, allowing us to grow from 
68 editorial pages per month in 1980 to 
90 pages per month in 1991. This 
translates to an increase from 816 edi- 
torial pages per year to 1089 editorial 
pages per year and allows us to pro- 
vide our readers 50 or 50 additional 
journal articles per year. It also helps 
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us keep pace with the steady growth in 
the number of manuscripts that we 
receive each year. The ARCHIVES re- 
ceived 365 manuscripts in 1980 and 560 
manuscripts in 1990. One of the most 
diffieult responsibilities of the chief 
editor is that of dealing with our inabil- 
ity to publish all of the good material 
that is received. At the present time, 
we have an acceptance rate of approxi- 
mately 4096 for original articles and 
clinieal notes. While we wish we could 
publish more manuscripts, we are ded- 
icated to the principle of rapid publica- 
tion of the best manuscripts available. 
Manuscripts accepted by the AR- 
CHIVES will be published within ap- 
proximately 5 months of the time of 
their acceptance. 

In recent years, the editorial board 
of the ARCHIVES has recommended the 
introduction of several new features. 
Our goal is to make the journal more 
useful to our readers, and, to accom- 
plish this, we have expanded our sec- 
tions to include the following: 

e Head and Neck Surgery News, 
1987 

€ Facial Plastic and Reconstructive 
News, 1987 

e Medical News, 1987 

€ American Society of Pediatric 
Otolaryngology News, 1990 

e Expedited Publications, 1990 

e State-of-the-Art Reviews, 1990 

è Facial Plastic Analysis and Dis- 
cussion, 1991 

Without embarking upon excessive 
self-congratulations, it is reasonable to 
observe that the journal is strong, 
widely respected, and useful to many 
practicing specialties. As a group, the 
editorial board, associate editors, re- 
viewers, and publication staff are justi- 
fied in taking pride in the healthy state 
of the ARCHIVES. As we begin the 
transition to new editorial leadership, 
I want to single out a few individuals 
for special thanks and appreciation: 

To George Lundberg, MD, for set- 
ting the tone of excellence and chal- 
lenging all of us to elevate the stan- 
dards of the ARCHIVES. By the sheer 
force of his commitment to excellence, 
he has raised the family of AMA jour- 
nals to an unprecedented height. 

To Michael Springer, managing edi- 
tor of the AMA specialty journals, for 
his unfaltering support of our publica- 


tion needs, and for providing neces- 
sary management skills with a person- 
al touch. His grace and sense of humor 
have made our job easier and more 
pleasant. 

To John Batsakis, MD, and Robert 
Fechner, MD, for their tireless efforts 
to hold our authors to the highest 
standards of accuracy in documenting 
their observations in the field of pa- 
thology. John was honored during the 
past year as "Reviewer of the De- 
cade," and Bob completes 21 years of 
service as the RESIDENT's PAGE section 
editor in December. In addition to 
their unique personal contributions, 
they also represent symbolically the 
appreciation that I hold for each and 
every one of our peer reviewers. I 
believe strongly that our reviewers are 
the backbone of the ARCHIVES and 
that their expertise and critical analy- 
sis of manuscripts ensures the publica- 
tion of the best work that is available 
each month. 

To the AMA publications staff, with 
special reference to Julie Foreman, 
Marlene Hinsch, Cheryl Iverson, and 
Edward Jyvaskyla. They are chroni- 
cally overworked and always dealing 
with deadlines, but they are invariably 
supportive of authors and editors as 
each month's journal is produced. 

Finally, special thanks to Margi Bai- 
ley and Debbie Bailey Reinhart for 
their willingness to make this journal a 
family affair and for putting something 
special of themselves into each issue. 

Now the time has come for what was 
termed "the changing of the guard" by 
Bob Alford, MD, in his May 1979 AR- 
CHIVES editorial. In a sense, editors do 
serve as guardians to the temple of 
truth and knowledge, and as such they 
are responsible to keep the medical 
literature free from that which is un- 
documented or trivial. Yet, there is a 
more positive role to be filled by edi- 
tors—the role of facilitation and ser- 
vice to authors and readers. The goal 
of medical publishing is enlightenment, 
so we should think of the transition as 
"passing the torch." There is a fair 
amount of work involved in being an 
editor, including an element of editori- 
al competition, so it may be that “pass- 
ing the baton" would be another appro- 
priate metaphor. 

The new editor of the ARCHIVES was 
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Michael Johns. MD 


chosen through a yearlong process con- 
ducted by a distinguished search com- 
mittee chaired by Robert Joynt, MD, 
PhD, vice-president ard vice-provost 
for Health Affairs at th» University of 
Rochester (NY) Medical Center, and 
editor of the AMA Archives of Neurol- 
ogy. The other search committee mem- 
bers were James Snow, MD, Robert 
Kohut, MD, Charles Cummings, MD, 
and Peggy Ferry, MB. This search 
committee had an incredibly difficult 
task in selecting the new editor from 
dozens of “overqualified” candidates. 
They selected Michael Johns, MD, one 
of the most impressive individuals ever 
to hold this position, and I am sure 
that the ARCHIVES will continue to 
improve in quality and usefulness dur- 
ing the next decade. As you probably 
know, Mike is the dean of the medical 
faculty and vice-president for medicine 
at The Johns Hopkins University 
School of Medicine, Baitimore, Md. He 
is also a tenured professor in three 
departments: Otolaryngology—Head 
and Neck Surgery, Oncology, and 
Neurologieal Surgery. These appoint- 
ments reflect not only his professional 
versatility, but also his astute powers 
of observation and his good common 
sense in terms of job security. Mike : 
was born in Detroit, Mich, and was 
graduated from Wayne State Univer- 
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sity in Detroit, where he received a 
bachelor of science degree and re- 
mained for an additional year in the 
Graduate School in Bological Science. 
He then took a great leap to the West 
and moved all the way to Ann Arbor, 
Mich, where he was graduated from 
the University of Michigan Medical 
School “with distinction” and where he 
completed his residerzy. 

Mike then became the assistant chief 
of Otolaryngology -t Walter Reed 
Army Medical Censer, Washington, 
DC, (1975-1977) untl he joined the 
faculty at the University of Virginia, 
Charlottesville, where he remained 
until 1982. His academic progression 
was meteoric, as wes his impact on 
everyone who met him and worked 
with him. Mike has been the recipient 
of numerous honors and awards, in- 
cluding the prestigioas Fowler Award 
of the Triological Scziety (1982), and 
he has held dozens of responsible of- 
fices within Fi speeialty and at his 
universities. He is Dast-president of 
the Society of Univesity Otolaryngo- 
logists-Ħead and Neek Surgeons and 
serves as a governor in the American 
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College of Surgeons, a director of the 
American Board of Otolaryngology, 
the executive secretary of the Triologi- 
cal Society, and the president of the 
American Society for Head and Neck 
Surgery. 

Mike brings a wealth of editorial 
experience to the ARCHIVES, having 
served on the editorial board or as a 
reviewer for almost every journal in 
our specialty as well as on the editorial 
board of the New England Journal of 
Medicine. 

Most importantly Mike has been 
able to win and to hold the affection of 
Trina Johns, the sustaining force be- 
hind his professional advancement. We 
are extremely pleased that she will be 
working closely with Mike to ensure 
the success of this editorial enterprise. 
I know that this opportunity to work 


closely together on the ARCHIVES will, 


mean a great deal to Mike and Trina. 
This will be a smooth transition. Our 
editorial office in Galveston, Tex, will 
continue to receive and process all new 
manuscripts through the month of Au- 
gust. Beginning in September, all 
manuscripts should be submitted to Dr 
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Michael Johns, Dean of Medical Facul- 
ty and Vice-President for Medicine, 
The Johns Hopkins University School 
of Medicine Administration, 720 Rut- 
land Ave, Room 100, Baltimore, MD 
21205. 

We will complete the editing and 
publication of the backlog of accepted 
manuscripts and the flow of those al- 
ready out for review, so that the AR- 
CHIVES will be fully in Mike's capable 
hands by January of 1992. It is a great 
pleasure to see the chief editor's posi- 
tion assumed by such an outstanding 
and admired colleague. 

The ARCHIVES will continue to 
change over the next decade. It will 
improve in quality and in the degree to 
which it fulfills its editerial mission, 
the publication of important, new sci- 
entific information that is useful in 
making clinieal decisions. We happily 
pass this torch to Mike Johns, knowing 
that while there will be some heat 
associated with his job as editor, there 
will be a great deal of light as a result 
of his editorial leadership. 

BYRON J. BAILEY, MD 
Chief Ed:tor 
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Postblepharoplasty Ectropion 


Prevention and Management 


Becky L. MeGraw, MD, Peter A. Adamson, MD, FRCSC 


è Lower-eyelid malposition is one of the 
more serious complications encountered 
following lower-lid blepharoplasty, ranging 
in severity from mild lower-lid retraction to 
frank ectropion with marked lower-lid ever- 
sion. We define a grading system for post- 
blepharoplasty lid malposition based on the 
severity of lower-lid retraction. In a critical 
review of 111 patients who underwent low- 
er-lid blepharoplasty between January 1985 
and January 1990, 15% were thought to 
have some degree of lower-lid retraction. 
Presence of lid laxity preoperatively and 
increasing amounts of skin excision at sur- 
gery were significant factors in the develop- 
ment of malposition. Placement of orbicu- 
laris suspension  sutures tended to 
decrease the incidence of lid retraction. No 
patients had frank ectropion; however, 
three patients with grade 2 or 3 malposition 
required a secondary surgical procedure 
for correction. All three patients had resolu- 
tion of their symptoms and good cosmetic 
results using standard treatment methods. 
A literature review and discussion of the 
causes, sequelae, and management of post- 
operative ectropion is presented as a re- 
minder to surgeons performing blepharo- 
plasty. Avoidance of this entity by 
appropriate preoperative assessment is em- 
phasized, along with conservative operative 
technique. These factors combined are es- 
sential for the successful outcome of lower- 
lid blepharoplasty. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:852-856) 


E ctropion is recognized as one of 
the more serious complications 
resulting from lower-eyelid blepharo- 
plasty.’ It may be associated with irri- 
tative eye symptoms such as xeroph- 
thalmia, photophobia, conjunctivitis, 
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epiphora, and foreign-body sensation. 
The concomitant lagophthalmos may 
result in exposure keratitis and corneal 
ulceration. Clinically, ectropion is part 
of a spectrum of lower-lid malposition 
ranging in severity from mild lower-lid 
retraction to frank ectropion with 
marked lower-lid eversion. We intro- 
duce and define a grading system for 
postblepharoplasty lower-lid malposi- 
tion based on the severity of lower-lid 
retraction (Table 1) Grade 1, the 
mildest, consists of lateral rounding; 
grade 2 involves retraction of the en- 
tire lower lid; grade 3 includes slight 
retraction with pooling of tears in the 
inferior cul-de-sac; and grade 4 con- 
sists of obvious lower-lid eversion and 
exposure of the palpebral conjunctiva 
(Fig 1). Although the incidence of se- 
vere lid eversion following blepharo- 
plasty is rare, the incidence of minor 
alterations in lid position is more fre- 
quent than commonly recognized. The 
increased demand for blepharoplasty, 
and the potential gravity of these con- 
sequences, require that all surgeons 
performing blepharoplasty be aware of 
this complication and be familiar with 
the methods of prevention and 
management. 

As with most surgical complications, 
the old adage: “An ounce of prevention 
is worth a pound of cure,” holds true 
for postblepharoplasty ectropion. Ap- 
propriate patient selection for lower- 
lid blepharoplasty is based on the par- 
ticular lower-lid problem involved. 
Accurate preoperative assessment is 
essential, specifically evaluating the 
degree of lower-lid laxity and the pres- 
ence of any preexisting lid malposition. 
The amount and location of fat protru- 
sion, as well as the amount of skin 
redundancy and muscle hypertrophy, 
must also be estimated. This informa- 
tion is important in choosing the appro- 
priate surgical approach and adjunc- 
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tive procedures necessary for a 


successful outcome. 
BACKGROUND AND METHODS 
Anatomy 

A thorough knowledge of lower-eyelid 
anatomy and physiology is a prerequisite for 
avoiding postoperative ectropion. The eyelid 
consists of two lamellae: skineand orbicularis 
oculi muscle make up the anterior lamella, 
and tarsus and palpebral conjunctiva make 
up the posterior lamella. The thin eyelid skin 
is separated from the underlying muscle by a 
fine layer of loose areolar tissue. The orbicu- 
laris muscle has a preorbita! portion and a 
pretarsal portion, which helps keep the lid 
closely apposed to the orbit and activates the 
lacrimal pumping mechanism. An avascular 
plane separates the muscle from the orbital 
septum. The orbital septum is a continuation 
of the orbital periosteum amd fuses to the 
lower-lid retractors as they attach to the in- 
ferior surface of the tarsal plate. The con- 
junctiva lies immediately posterior to the 
tarsus and orbital septum, an anatomic fact 
that the novice surgeon should bear in mind. 
The tarsus is made of dense fibroelastic tis- 
sue that is attached to the orbital rim medial- 
ly and laterally by the medial and lateral 
canthal ligaments, respectivety. This forms a 
tarsoligamentous sling that suspends the 
lower lid in position. Normally, the lower lid 
rests approximately 1 mm above the limbus 
in direct forward gaze. Positioning the lid 
margin below the limbus results in scleral 
show and a rounded lid margin. Further lax- . 
ity in the tarsoligamentous sling results in 
eversion of the lower lid. 

In the normal state, the periorbital fat lies 
deep to the septum, although congenital fat 
ptosis may occur. With advaneing age, atten- 
uation of the septum may allow a pseudoher- 
niation of the periorbital fat. The orbital fat is 
said to be contained within anatomic com- 
partments, although some patients may have 
less well-defined pockets, as noted by Hugo 
and Stone.” The lower lid has three compart- 
ments: medial, central, and lateral. The infe- 
rior oblique muscle separates the medial and 
central compartments, and Lockwood's liga- 
ment, a fascial extension of this muscle, sepa- * 
rates the central and lateral compartments. 

Accurate assessment of the location and 
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Table 1.— Grading System for 
Fostblepharoplasty Eyelid 
Malposition * 


Grade | Description 


Normal eyelid pesition 


Lateral rounding of lower lid 
Central scleral show involving 
lim 
Mild eversien of lower lid with tear 
pooling im inferior cul-de-sac 
Frank outward eversion of lower 
lid with exposure of palpebral 
conjunctiva 
Asymptomatic 
Symptomatic 
* Symptoms may include xerophthalmia, conjunc- 
tivitis, epiphora, forergn*bodv sensation, and expo- 
sure keratitis. | 
| 





extent of orbitalfat protrusion should be car- 
ried out preoperatively, as well as the evalu- 
ation of any preexisting lid laxity, scleral 
show, or reunding-of the lower lid. The pinch 
test of thedower lid should be used to assess 
any horizental laxity in the lower lid. The 
lower lid is grasped between the thumb and 
forefinger and distracted away from the 
globe. On release, the lid should snap back to 
its normal position. Laxity is present if the 
lid is distractible 10 mm or more, ifit does not 
return quickly to its normal position, or if it 
requires blinking to return to its usual 
position. 


Methods 


A retrospective review of all 111 patients 
who underwent lower-lid blepharoplasty be- 
tween January 1985 and January 1990 was 
carried out. Preoperative evaluation includ- 
ed assessment of the degree and localization 
of periorbital fat protrusion, adequacy of tear 
production, and the presence and extent of 
dermatochalasia. The pinch test was used to 
assess horizontal lid laxity. In addition, any 
preexisting lower-lid retraction was careful- 
ly evaluated. An ophthalmologic consulta- 
tion and photographie documentation were 
obtained an all patients before surgery. 

Subcutaneous infiltrative anesthesia was 
attained using 1% lidocaine hydrochloride 
with 1:100 000 epinephrine, allowing 15 min- 
utes for optimal hemostatic effect. A total of 
2 to 3 mL was used for each lower eyelid. A 
subciliary skin incision was placed 2 to 3 mm 
below the lash line and extended laterally 
beyond the latera! canthus following a natu- 
ral skin crease, but not extending past the 
bony orbital margin. Cave was taken to keep 
the incisien lateral to the lacrimal punctum. 
A standard skinanuscle flap was elevated. 
On patients with large malar bags, an ex- 
tended blepharoplasty flap was elevated 
over the orbital rim and zygoma. The orbicu- 
laris muscle fibers were-bluntly dissected in 
the region of the lateral canthus to allow 
elevation of the skin muscle flap. The orbital 
septum was identified and incised to expose 
the underlying fat compartments. Blunt dis- 

| 


| 





Fig 1.— Grading system for lower-eyelid malposition. See Table 1 for explanations. 


section was used to tease the redundant 
periorbital fat gently from beneath the orbit- 
al septum. The protuberant fat was then in- 
jected with 1% lidocaine with epinephrine 
1:100 000. The base of the fat pad was cauter- 
ized using bipolar electrocautery and excised 
level with the orbital rim. 

From 1985 through 1987, horizontal lid 
shortening was accomplished using a modi- 
fied Kuhnt-Szymanowski procedure in all 
cases with lower-lid malposition or laxity. A 
full-thickness, pentagonal wedge of lower lid 
was resected near the lateral limbus after 
elevation of the skin-muscle flap. The lid 
margin was reapproximated using interrupt- 
ed 6-0 silk sutures at the gray line, lash line, 
and posterior lid margin. The tarsus and or- 
bicularis were approximated with 5-0 poly- 
glactin (Vieryl) sutures. 

After 1987, all patients had a lateral sus- 
pension procedure of the orbicularis muscle 
sling of the lower lid as part of the routine 
lower blepharoplasty. This subsequently de- 
creased the need for, and therefore the inci- 
dence of, lid shortening procedures. Meticu- 
lous hemostasis was attained with bipolar 
electrocautery, and the skin-muscle flap was 
redraped. Before redrapage, the orbieularis 
muscle portion of the flap lateral to the later- 
al canthus was dissected away from the low- 
er-lid skin for approximately 5 mm, creating 
a separate muscle flap. The muscle was then 
sutured to the lateral orbital periosteum at 
the level of the lateral canthus for added 
support of the lower lid. Usually, a single 
horizontal mattress suture of 5-0 polyglactin 
was sufficient; however, occasionally a sec- 
ond suture was required for adequate sus- 
pension. Conservative skin excision was 
then carried out, taking into account the pre- 
operative assessment and estimating the de- 
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gree of gravitational pull that would come 
into play when the patient resumed an up- 
right position. On those patients with 
marked orbicularis muscle hypertrophy, 
conservative trimming of the muscle along 
the superior portion of the flap was also per- 
formed before skin closure. 

Interrupted 6-0 silk sutures were used for 
skin closure. No dressings were placed post- 
operatively. Antibiotic ophthalmic ointment 
and ice water compresses were applied. All 
skin excised from both upper and lower ble- 
pharoplasties was routinely saved and pre- 
served in a saline-moistened gauze sponge at 
the time of the initial surgery. The skin was 
stored at 4C for up to 3 weeks 
postoperatively. 

Any patient with irritative-eye symptoms 
was initially watched expectantly and treat- 
ed medically with eye lubricants, massage, 
and taping until the immediate postoperative 
edema subsided. Patients with symptoms 
persistent for more than 2 weeks were evalu- 
ated thoroughly as to the possible cause and 
were sent to an ophthalmolog:st for consulta- 
tion and further medical treatment. Mild 
cases of lower-lid retraction oa postoperative 
examination were treated using lower-lid 
massage and supportive care. Those patients 
not responding to conservative therapy were 
treated according to the disease involved. 
Patients thought to have horizontal lid laxity 
were treated with either a lateral cantho- 
plasty or a secondary horizontal shortening 
procedure. 

If excess vertical shorteming existed, a 
full-thickness skin graft from the previously 
excised and preserved lid skin was placed. 
This was accomplished by reincising the low- 
er-lid subciliary incision and undermining 
the skin flap to allow retraction away from 
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the incision. The skin graft was then placed 
into position between the two edges of the 
subciliary incision and sutured on one side 
before trimming away any excess. Inter- 
rupted sutures of 6-0 silk were used to secure 
the graft into position. One or two stab drain- 
age incisions were placed to avoid any under- 
lying seroma formation. A half-inch paper 
tape (Steri-strip, 3M, St Paul, Minn) was 
applied laterally to help support the lower 
lid. 
RESULTS 


One hundred eleven patients under- 
went lower-lid blepharoplasty by the 
senior author (P.A.A.) during the 
study period. Follow-up ranged from 3 
to 49 months. Skin excision averaged 
2.5 mm at the lateral canthus for stan- 
dard blepharoplasty ^ procedures. 
Twelve patients had an extended ble- 
pharoplasty, in which an average of 6 
mm was excised. Three patients de- 
sired further skin excision at 6 months 
to 2 years postoperatively. This was 
accomplished using a skin-only pinch 
excision, in which the residual skin 
redundancy of the lower lid was ex- 
cised in a fusiform fashion. The under- 
lying orbicularis muscle was left intact. 
Forty-seven patients had simultaneous 
horizontal lower-lid shortening. After 
1987, however, lower-lid suspensions 
were performed routinely, decreasing 
the frequency of shortening proce- 
dures. Horizontal shortening was sub- 
sequently reserved for patients with 
severe laxity, and suspension was used 
for patients with preoperative round- 
ing or scleral show. Twenty-two (47%) 
of the 47 patients treated without lid 
Suspension needed shortening proce- 
dures, while only 16 (31%) of the 52 
patients treated with lid suspension 
also required a shortening procedure. 
We excluded patients with extended 
blepharoplasty from both groups, as 
almost all of these patients required 
shortening procedures. One patient 
had temporary loss of his eyelashes at 
the lid resection site. No margin defor- 
mities, trichiasis, or other complica- 
tions were attributable to the lid 
resection. 

Essentially all patients experienced 
some degree of eye irritation with or 
without lid retraction in the immediate 
postoperative period. Most of these 
patients were successfully treated con- 
servatively with eye drops, lubricants, 
massage, and taping of the lateral 
canthal region. Nine patients had 


Table 2.—Postblepharoplasty Eyelid Position Results * 





No. (%) of 


Grade Patients 


No. (%) With 
Symptoms 


Revision 


Surgery HTP FTSG + HTP 


0 94 (85) 4 (4) 0 Tr sili 
1 10 (9) 2 (20) 0 T — 


4 O (0) la 
Total, No. (96) 17 (15) 9 (8) 





3 (2.7) 2 (1.8) 1 (0.9) 


* Results in 111 patients. The 94 patients in grade O are not included in the count of patients with eyelid mal- 
position. Percentages of patients with symptoms are percentages of patients in that grade onty, except for total, 
which is based on all 111 patients. HTP indicates horizontal tightening procedure; FTSG, full-thickness skin graft. 
Symptoms were irritative symptoms lasting more than 6 weeks. 


Tabie 3.—Eyelid Malposition: Related Factors 


Preoperative Lid Laxity 


+ 
(n = 52) 
16 (31) 


. me 


Eyelid malposition 


9 (17) 

5 (10) 

2 (4) 
* Values are number (percent). 


symptoms severe enough that an oph- 
thalmologist was consulted for the pa- 
tient's and the surgeon's assurance. 

No cases of frank, grade 4 lower-lid 
ectropion developed. However, on 
critical review, 17 patiemts (15%) were 
found to have less severe lower-lid 
malposition that persisted despite sup- 
portive care (Table 2). In 14 cases of lid 
rounding or scleral show (grade 1 or 2), 
surgical treatment was believed to be 
unnecessary by the patient and sur- 
geon. In most of cases, the lid round- 
ing was asymptomatic and unrecog- 
nized by the patient. Only 2096 of the 
patients with grade 1 or 2 malpositions 
were symptomatic beyond 6 weeks. 
Often, patients preferred the more 
wide-eyed appearance that slight lat- 
eral lid rounding gave to them. 

Skin excision averaged 2.1 mm for 
patients with normal lid position, while 
in patients with lid malposition it aver- 
aged 4.0 mm. No difference was noted 
in the amount of skin excised between 
the three grades of lid malposition 
present in our study. Sixteen of the 17 
patients found to have postoperative 
lower-lid malposition were noted on 
preoperative evaluation to have some 
degree of laxity (Table 3). Postopera- 
tive lower-lid malpositions were pre- 
sent in 12% of patients treated with 
routine orbicularis suspension. Howev- 
er, 20% of patients undergoing ble- 
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(n = 59) 





Suspension Sutures 
—————————— 
=e ES - 

(n — 60) (n = 51) 





pharoplasty before the routine use of 
orbieularis suspension were found to 
have malposition. 

Three patients required surgical 
treatment, either for symptoms relat- 
ing to exposure or for cosmesis. One 
patient required unilateral full-thick- 
ness skin grafting and horizontal tight- 
ening 1 week postoperatively owing to 
anterior lamella deficiency and grade 3 
malposition. Full take of the graft was 
attained with excellent cosmetic result 
(Fig 2). Two patients required second- 
ary horizontal tightening procedures 
alone. One patient had laxity with 
slight eversion (grade 3 malposition). 
The other had scleral show on the side 
of an ocular prosthesis and desired 
correction to decrease the exposure of 
the prosthesis. 

A fourth patient had severe symp- 
toms of exposure keratitis that were 
thought to be related to her thyroid 
disease. No evidence of horizontal lid 
laxity or anterior lamellar deficiency 
was found on physieal examination, 
with the exception of minimal lower-lid 
rounding as noted preoperatively. 
Lower-lid blepharoplasty consisted of 
cautious fat excision and no skin re- 
moval. Irritation and keratitis devel- 
oped unresponsive to supportive care. 
After an oculoplastic consultation, she 
has subsequently been treated with a 
lateral tarsorrhaphy. 
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No patients sustained postoperative 
infection, hematoma, inferior oblique 
palsy, or visual disturbances in this 
series. 


COMMENT 


Postblepharoplasty ectropion is for- 
tunately an uncommon occurrence, 
with an estimated imcidence of 1%. 
Lower-lid malposition has been report- 
ed to occur in another 15% to 20% of 
these patients.’ The incidence reported 
in this review is consistent with other 
study results. Such undesirable conse- 
quences are disconcerting to the pa- 
tient and surgeon, especially when re- 
sulting from an elective surgical 
procedure such as lower-lid 
blepharoplasty. 

Recognition of the mechanisms in- 
volved can help eliminate the occur- 





Fig 2.—Results of full-thickness skin grafting for postblepharoplasty eyelid 
malposition. Top left, Preoperative photograph of 39-year-old patient un- 
dergoing upper and lower blepharoplasty. Top right, One week postopera- 
tively, with grade 3 lid malposition despite conservative skin resection of 
1.5 mm laterally. Note the lid retraction and slight eversion.as well as the 
conjunctival chemosis. The forceps test revealed vertical id shortening. 
Center left, One week after placement of a 33-mm full-thickmess skin graft, 
using upper-lid skin saved at the time of the initial blepharaplasty. Center 
right, Five years postoperatively. Note the good color and quality match of 
the skin graft in the lower lid, leaving an excellent cosmetic result. Bottom, 
The 5-year postoperative view with eyes closed shows that, althougn the 
patient has some residual lateral hooding ofthe upper lid, there is little skin 
redundancy. In light of the patient's scleral show (grade 2 malposition), 





rence of postoperative malposition. 
Excess tension on the skin closure line 
due to overzealous skin or muscle exci- 
sion has been shown to be a major 
factor." However, other factors may 
contribute, especially an inherent hori- 
zontal laxity in the lower lid.”” If sig- 
nificant laxity is unrecognized and goes 
untreated following blepharoplasty, 
the vertical shortening of the skin and 
muscle may exceed the support sup- 
plied by the tarsoligamentous sling, 
resulting in a retraction of the lower 
lid or a full-blown ectropion. 

Hamako and Baylis’ proposed that 
the basic mechanism involved with 
lower-lid retraction was shortening of 
the orbital septum in the vertical di- 
mension owing to postoperative scar- 
ring and contracture. Edgarton’ recog- 
nized seven causes for postoperative 
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further skin excision has not been advised. 


ectropion. In addition to excess skin 
removal, he included as potential 
causes suturing of the orbital septum, 
scar fixation of the lower lid to the 
orbital rim, paresis or displacement of 
the orbicularis muscle, excess gravita- 
tional pull on the lower lid and cheek, 
upward angulation of the orbicularis 
oculi on wound closure, and excess 
orbital fat removal or postoperative 
hematoma resulting in ‘at necrosis. 
Other authors have proposed various 
other causes, such as inflammation of 
the periorbital fat and improper dress- 
ing placement pushing the lower lid 
downward." 

Accurate preoperative «diagnosis of 
the patient's disease, especially with 
regard to the extent of dermatochala- 
sia compared with the cegree of fat 
pseudoherniation, is imperative for a 
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successful outcome. Our results show a 
positive correlation between the 
amount of skin excised at the time of 
blepharoplasty and the development of 
lower-lid malpositions postoperatively. 
Surgical skin excision should be con- 
servative, considering the estimated 
effect of gravitational pull when the 
patient is upright. Overestimation of 
the degree of skin redundancy may be 
made if the skin is not redraped appro- 
priately following fat removal. Care 
must be taken to avoid pulling down 
the lid margin along with the skin- 
muscle flap. Often the skin redrapes 
into the slight concavity created by 
conservative fat removal, especially in 
younger patients without deep rhytids 
or markedly protuberant orbital bags. 
In these patients, little, if any, skin 
excision is necessary. To avoid over- 
excision, the flap lateral to the lateral 
canthus is trimmed and sutured, after 
which the skin redundancy medially is 
reassessed. Fine lower-lid rhytids are 
not readily addressed during blepharo- 
plasty, a fact the patient must be made 
aware of before undergoing surgery. 
The presence of any preoperative lid 
laxity, lateral rounding, or scleral 
show should be a warning signal to 
surgeons. Almost all patients in whom 
lid malpositions developed postopera- 
tively were noted to have laxity preop- 
eratively. If lid laxity is apparent on 
physical examination, management of 
this problem should be undertaken at 
the time of the initial blepharoplasty 
procedure. Orbicularis suspension su- 
tures were found to be helpful in re- 
ducing the incidence of lower-lid mal- 
position when used routinely. For 
severe laxity, a number of procedures 
have been described in the literature; 
we found the modified Kuhnt-Szyman- 
owski procedure to be an effective 
method without significant drawbacks 
during the period of this study. Care 
must be taken when reapproximating 
the lid margin to avoid notching. The 
sutures may also be a source of irrita- 
tion if not properly tied forward away 
from the conjunctiva during wound 
closure. Currently, however, it is rec- 
ognized that lateral canthal tendon lax- 
ity, rather than tarsal laxity, is the 
more common cause of lid laxity.’ Lat- 
eral canthoplasty is therefore now con- 
sidered to be the procedure of choice 
for horizontal lid laxity. Our present 
technique is to use orbicularis-perios- 


teal suspension sutures routinely and 
to preserve lateral canthoplasty, or lid 
shortening when necessary, for more 
severe cases of laxity. 

If problems relating to exposure de- 
velop postoperatively despite conser- 
vative surgical techniques, then the 
cause needs to be determined. Mild 
cases (grades 1 and 2) of lid malposi- 
tion are usually related to horizontal 
laxity and can often be managed with 
massage and conservative medical 
therapy. Occasionally, laxity may be 
due to orbicularis paresis resulting 
from blunt trauma sustained during 
lateral dissection. If symptoms do not 
resolve within 6 weeks, and laxity is 
noted, then a horizontal tightening 
procedure should be performed. If the 
lid is retracted and cannot be elevated 
when grasped with a forceps, vertical 
shortening or scarring within the low- 
er lid is the likely cause. This results in 
more severe (grade 3 and 4) ectropion, 
which requires more aggressive surgi- 
cal management. If the problem is due 
to skin deficiency, then a full-thickness 
skin graft in combinatien with a hori- 
zontal tightening procedure should be 
performed. Ideally, skin from the up- 
per eyelid should be used if available, 
as this provides the best color and 
quality match. Other donor sites may 
include the postauricular or supraclavi- 
cular areas. If ectropion has occurred 
owing to scar contracture in the plane 
of the orbital septum, then skin graft- 
ing alone will not be adequate. Division 
of the orbital septum or adhesions to 
the inferior orbital rim may be neces- 
sary to release and mobilize the eyelid. 

Although grade 4 ectropion involv- 
ing the posterior lamella may occur 
from other causes such as trauma or 
burns, it rarely occurs from transcu- 
taneous blepharoplasty, as these tis- 
sues are usually left undisturbed. 
Likewise, ectropion involving the me- 
dial canthal region is uncommon fol- 
lowing blepharoplasty, unless the inci- 
sion is extended medially to the 
lacrimal punctum or beyond. When it 
does occur, medial canthoplasty is rec- 
ommended. Many authors have pro- 
posed other methods fer treating se- 
vere ectropion, such as the skin-muscle 
pedicle flap from the upper lid." 
However, adequate tissue is seldom 
available for such a flap in the case of 
postblepharoplasty ectropion. Lower- 
lid tissue expanders have been pro- 
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posed, but no long-term follow-up re- 
sults have been reported." In patients 
with atony of the lower lid post ble- 
pharoplasty, a conchal cartilage graft 
may be placed laterally for support 
during the  horizonta! tightening 
procedure. 

Subsequent to the period of this 
study, transconjunctival lower-lid ble- 
pharoplasty has been used to treat 
patients with prominent fat protrusion 
and minimal dermatochalasia. This 
technique inherently avoids vertical 
lower-lid shortening of the anterior 
lamella. When the disseetion remains 
posterior to the orbital septum, it will 
also avoid scarring and contracture in 
the plane of the orbital septum. This 
procedure has been favorably reported 
by several authors and has not been 
associated with lower-lid retraction or 
ectropion." We believe this procedure 
is ideal for the patient presenting for a 
lower blepharoplasty revision. Al- 
though no long-term results are avail- 
able from our series, preliminary re- 
sults suggest that this procedure will 
even further reduce the incidence of 
postoperative lower-lid  malposition 
and ectropion. However, it will be no 
substitute for careful preoperative pa- 
tient selection and assessment, and 
cautious surgical technique. 
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e The rectus abdominis musculocuta- 
neous free flap, based cn the deep inferior 
epigastric artery and vein, has been used 
widely in reconstructior of the breast and 
extremities. The number of reports on its 
applications in the head and neck is limited. 
The rectus abdominis free flap is one of the 
most versatile soft-tissue flaps. The deep 
inferior epigastric artery and vein are long, 
large-diameter vessels that are ideal for 
microvascular anastomoses. The area of 
skin that can be transfemred is probably the 
largest of all flaps presently in use. The 
versatility of this donor site is due to the 
ability to transfer large areas of skin with 
varying thicknesses and varying amounts 


he selection of a method of recon- 

struetion in heal and neck sur- 
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of underlying muscle. We have successfully 
used this flap in 15 consecutive patients to 
reconstruct defects of the neck, face, 
mouth, pharynx, skull base, and scalp. No 
major complications involving either the 
recipient or donor sites occurred. The litera- 
ture on the use of the rectus abdominis flap 
in head and neck reconstruction is re- 
viewed in detail. The advantages and disad- 
vantages of this soft-tissue free flap are 
thoroughly discussed in an effort to better 
define its proper place among the recon- 
structive options available to the head and 
neck surgeon. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:857-866) 


the disease process, available donor 
sites, and the skills and preferences of 
the surgeon. In osseous restoration of 
the mandible, the use of free flaps 
containing vascularized bone is the 
most reliable reconstructive method, 
especially in the primary setting. In 
soft-tissue reconstruction, the surgeon 
can choose from a variety of cutaneous 
and musculocutaneous regional flaps 
that are satisfactory for most of the 
cases. However, select situations exist 
wherein soft-tissue free flaps are abso- 
lutely indicated or provide a distinct 
advantage in reestablishing form and 
function to the recipient site. 
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Particular factors related to the pa- 
tient and the defect are eritical to the 
surgeon's selection of a conor site for 
harvest of a soft-tissue free flap. The 
bulk and pliability of the tissue are 
primary concerns in reestablishing 
contour and function. The surface area 
of the defect may also mandate the 
selection of a particular site that will 
yield tissue of sufficient dimensions 
and reliable vascularity. The shape and 
contour of a defect may require a 
unique skin flap design that dictates 
selection of a particular denor site. For 
example, through-and-through defects 
of the pharynx or oral cavity may best 
be reconstructed with a flap that has 
two independent skin paddles. Sensate 
flaps have only recently been intro- 
duced in head and neck reconstruction 
and their true value remains to be 
evaluated.’ Innervated free muscle 
flaps are an effective method for facial 
reanimation in select cases of facial 
paralysis.^ 

The location of the recipient site, in 
particular the scalp and »ase of skull, 
may be beyond the reach of a regional 
flap. In addition, scarred recipient 
beds due to radiation therapy, sur- 
gery, or trauma may not tolerate the 
weight of a regional musculocutaneous 
flap that places additional tension on a 
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suture line due to the effect of gravity. 
The length and caliber of the vascular 
pedicle are factors to be entered into 
the decision-making equation. The 


. morbidity associated with borrowing 


tissue from a given site must be criti- 
cally evaluated in each patient. Final- 
ly, the accessibility of the donor site 
for a simultaneous two-team approach 
is another important consideration. 

In 1975, Brown et al’ were the first 
to report the use of abdominal cutane- 
ous flaps based on the perforators of 
the rectus abdominis muscle. Howev- 
er, it was not used as a pedicled mus- 
culocutaneous flap until the report by 
Drever' of the “epigastric island flap" 
in 1977. The rectus abdominis flap has 
been used extensively as a pedicled 
flap in breast and chest wall recon- 
struetion and more recently as a free 
tissue transfer to resurface defects in 
the extremities and head and neck 
region. 

This article reviews our clinical ex- 
perience with the rectus abdominis 
free flap for head and neck reconstruc- 
tion in 15 patients. The anatomy, sur- 
gieal technique, flap design, indica- 
tions, and results are discussed. 


ANATOMY OF THE RECTUS 
SHEATH 


Perhaps more than any other muscu- 
locutaneous flap, a thorough under- 
standing of the anatomy of the fascia 
surrounding the muscle is vital to an 
understanding of flap design, harvest 
techniques, and donor site closure. The 
rectus abdominis muscles are paired, 
vertieally oriented, paramedian mus- 
cles that arise from the symphysis 
pubis and pubie erest and insert into 
the fifth through seventh costal 
cartilages. 

The three fascial layers of the ab- 
dominal wall—the external oblique, in- 
ternal oblique, and transversus abdo- 
minis—join to form the anterior and 
posterior rectus sheaths. The composi- 
tion of those sheaths varies in different 
zones along the muscle from the xi- 
phoid to the pubis. In the superior 
portion of the muscle, above the costal 
margin, the anterior sheath is formed 
only by the external oblique aponeuro- 
sis. There is no posterior fascial exten- 
sion in this region and, thus, the deep 
surface of the muscle directly apposes 


the fifth through seventh costal carti- 
lages. In the middle zone, between the 
costal margin and the arcuate line, 
which is approximately at the level of 
the anterosuperior iliac spine, the an- 
terior sheath is composed of the exter- 
nal oblique aponeurosis and a portion 
of the internal oblique aponeurosis. A 
posterior portion of the split internal 
oblique aponeurosis joins with the apo- 
neurosis of the transversus abdominis 
to form the posterior rectus sheath in 
this middle zone. Below the arcuate 
line, to the level of the pubis, the 
anterior sheath is composed of fascial 
extensions from all three layers of the 
abdominal wall. In this lower zone, the 
rectus muscle is separated from the 
peritoneal cavity only by the transver- 
salis fascia. 

The arcuate line is an important 
landmark in donor site closure. Above 
the arcuate line, the posterior sheath is 
sufficiently strong to prevent ventral 
herniation following harvest of the rec- 
tus muscle and anterior sheath. Below 
the arcuate line, the absence of a pos- 
terior sheath mandates that additional 
measures be taken to strengthen the 
abdominal wall following flap harvest. 
This will be discussed in detail. 

There are three other terms that are 
used when discussing the anatomy of 
the fascial sheaths. The linea alba is 
the condensation of fascia that forms 
the midline between the two paired 
muscles and runs from the pubis to the 
xiphoid process. The linea semilun- 
aris is the condensation of fascia that 
marks the lateral extent of each rectus 
muscle. Finally there are between 
two and five tendinous inscriptions 
that are located at regular intervals 
along the rectus muscle between the 
umbilieus and the costal margins. 
These inscriptions are firmly adherent 
to the anterior sheath. 


NEUROVASCULAR ANATOMY 


The rectus abdominis muscle is a 
type III muscle based on the classifica- 
tion scheme of Mathes and Nahai^ with 
two dominant vascular pedicles. The 
superior epigastric artery (SEA) is a 
continuation of the internal mammary 
artery. It enters the deep surface of 
the muscle below the costal margin. 
The superior epigastric vessels are the 
blood supply for the superiorly based 
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pedicled flap used in breast reconstruc- 
tion. The deep inferior epigastric ar- 
tery and vein (DIEA and DIEV), 
which arise from the medial aspect of 
the external iliac vessels, are the blood 
supply to the inferior aspect of the 
rectus muscle. The DIEA and DIEV 
pass upward toward the lateral border 
of the rectus muscle in close proximity 
to the deep inguinal ring. The vessels 
run behind the lateral border of the 
muscle approximately 3 to 4 em below 
the areuate line. Although the major 
muscular branches do net arise until 
the vessel passes superior to the arcu- 
ate line, there are consistently two 
minor branches given off prior to 
reaching the rectus muscle. The first is 
a small pubie branch and the second is 
a branch that supplies the inferior- 
most portion of the rectus muscle.’ 

The superior and inferior epigastric 
vascular systems anastomose with 
each other above the leve! of the umbi- 
licus through an intricate system of 
“choke” vessels. Moon and Taylor? per- 
formed an extensive cadaveric study of 
the vascular anatomy of the rectus 
abdominis muscle. They identified 
three patterns of blood supply based 
on whether there were 1, 2, or 3 
branches of the deep inferior epigastric 
artery. There was a corresponding 
number of branches of the SEA to 
complete the anastomotic channels be- 
tween the two systems. Both vascular 
systems narrow to a series of spiral 
vessels that form the system of choke 
anastomoses. The region of overlap, 
referred to as the “watershed” area, is 
located midway between the umbilicus 
and the xiphoid process.“ 

The blood supply to the skin is de- 
rived from musculocutaneous perfora- 
tors that pass through the anterior 
rectus sheath. As with any musculocu- 
taneous flap, the hardiness of the blood 
supply to the skin is based on the 
number and size of the perforators 
incorporated in the flap design. 
Through dye injections, Boyd et al’ 
studied the concentration of perfora- 
tors exiting the anterior rectus sheath 
and found the greatest density of large 
perforators to be located in the par- 
aumbilical region. 

The deep inferior epigastric pedicle ' 
is a better vascular supply for a free 
flap for a number of reasons. The 
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ment of skin than the SEA and superi- 
or epigastric vein. Although the supe- 
rior epigastric system is capable of 


perfusing th perforators through 
the anastomosing choke vessels, it 
does so only through a reversal of flow 
in the DIEA and DIEV. The domi- 
nance of the inferior system is also 
evidenced by the average diameter of 
the DIEA DIEV, which are 3.4 
mm and 3.5 mm, respectively, while 
the average di meters of the SEA and 
superior epigastric vein are 1.6 mm 
and 1.2 mm, respectively.’ 

In addition to supplying the skin 
directly over the rectus abdominis 
muscle, the ^ pan perforators 
send out a wide array of vessels that 
permit the safe transfer of skin on 
either side of the rectus muscle. The 
dominant orientation of this array of 
perforators is 45° from the horizontal 
in an upvard and lateral direction ex- 
tending across the costal margin to- 
ward the idum] border of the scapu- 
la,” | 

The segmental nerve supply to the 
rectus abdominis muscle is derived 
from the lower six or seven thoracic 
spinal nerves that run between the 
transversus abdominis and internal 
oblique muscle layers. These mixed 
motor and sensory nerves enter a plex- 
us that sends branches through the 
posterior rectus sheath to enter the 
muscle in the middle third. Efforts to 
preserve functional muscular strips of 
medial and lateral rectus muscle in the 
donor site are thwarted by the fact 
that harvesting of the central strip of 
muscle removes their motor innerva- 
tion." 


T ANATOMY 


There are important landmarks on 
the anterior abdomina! wall that allow 
an approximate mapping of the topo- 
graphieal anatomy of the rectus mus- 
cle, the arcuate line, the linea semilun- 
aris, and the path of the deep inferior 
epigastric vascular system. This topo- 
graphieal anatomy permits more pre- 
cise preoperative flap design. 

The linea alba is located in the mid- 
line and can be represented topo- 
graphically by drawing a line from the 










Fig 1.— Topographical anatomy of the right rectus abdominis muscle (cephalad to the left). The 


linea alba (LA) is labeled. The linea semilunaris (LS) lies approximately halfway between the 
midline and the anterosuperior iliac spine (ASIS). The arcuate line (AL) is located at the level of 


the ASIS. 


pubis to the midline of the xyphister- 
num. The linea semilunaris is approxi- 
mately halfway between the anterior 
superior iliac spine and the midline. 
The arcuate line lies approximately at 
the level of the anterior superior iliac 
spine. The DIEA and DIEV enter the 
lateral border of the rectus muscle 
halfway between the pubis and the 
umbilicus approximately 3 to 4 cm 
below the arcuate line (Fig 1). 


FLAP DESIGN 


The primary considerations in de- 
signing a rectus abdominis flap are the 
size, shape, vascularity, and thickness 
of tissue that is to be transferred. In 
addition, the position of the deep infe- 
rior epigastric pedicle relative to the 
recipient vessels must be considered. 

Although we usually think of the 
rectus abdominis flap as a musculocu- 
taneous flap for transfer of skin, this 
flap can be harvested as a strictly 
muscular flap, a myofascial flap, or a 
composite flap of muscle, fascia, subcu- 
taneous tissue, and skin. The dye in- 
jection studies of Boyd et al’ demon- 
strated staining of the sixth rib, which 
suggested the possibility of transfer- 


ring bone as well. The thickness of the 
tissue ultimately is determined by the 
body habitus of the patient. If addi- 
tional bulk is desirable, then a vertical- 
ly oriented segment of the skin directly 
overlying the muscle can be harvested. 
The entire rectus muscle from pubis to 
sternum can be transferred based on 
the DIEA and DIEV. If a thinner flap 
is desirable, then the muscle compo- 
nent can be limited to a small cuff of 
rectus muscle in the paraumbilical re- 
gion, which assures capture of the 
dominant perforators." 

One of the most reliable flap designs 
to transfer skin lateral to the rectus 
muscle is the extended deep inferior 
epigastrie or "thoraco-umbilical" flap. 
The vascularity of this flap is based on 
the perforators that are directed at a 
45° angle from the umbilicus toward 
the inferior border of the scapula. Skin 
can be reliably harvested as far as the 
ipsilateral midaxillary line and the con- 
tralateral linea semilunaris. One of the 
desirable features of this flap design is 
the ability to transfer thin skin that 
lies superior to the costal margin.’ 

The transverse rectus abdominis 
muscle flap, originally described by 
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Hartrampf et al" in 1982, is probably 
the most commonly used flap design. 
This flap may be used as a pedicled 
transposition flap based on the SEA 
and superior epigastric vein and has 
achieved considerable popularity in 
breast reconstruction. The skin island 
extends from the umbilicus to the pu- 
bis and from the midaxillary line on 
one side to the midaxillary line on the 
other. Although this is an extremely 
reliable flap design, the zone of skin on 
the contralateral side, beyond the linea 
semilunaris, has a more tenuous 
vascularity. 

Sadove and Merrell” described a 
“split rectus abdominis” free muscle 
transfer for resurfacing cutaneous de- 
fects of the medial and lateral malleoli. 
The anatomic basis for this flap is the 
division of the deep inferior epigastric 
pedicle into two or three major 
branches.* 

To help prevent weakening of the 
abdominal wall, we prefer to leave the 
anterior rectus sheath intact below the 
arcuate line. It is only necessary to 
harvest that portion of the anterior 
sheath that is directly deep to the skin 
flap to include the nutrient perfora- 
tors. Taylor et al" described a harvest- 
ing technique whereby the size of the 
anterior sheath is decreased by careful 
dissection of individual musculocutan- 
eous perforators. They reported suc- 
cessful transfer of musculocutaneous 
flaps with a segment of the anterior 
rectus sheath measuring 2 x 5 cm.° 

The segmental innervation of the 
rectus abdominis muscle makes it more 
diffieult to transfer as a reinnervated 
muscle flap. The path of the intercostal 
nerves has been described above. Al- 
though the segmental nerves are 
mixed motor and sensory supply, we 
found no reports of any successful sen- 
sate rectus abdominis flaps. Reinner- 
vation of the muscle may be desirable 
in those situations where it is advanta- 
geous to maintain the bulk or where 
the dynamic activity of the muscle is to 
be used, as in facial reanimation.” 


DONOR SITE CLOSURE AND 
MORBIDITY 


In any reconstructive procedure 
that involves transfer of tissue, it is 
essential to carefully assess the donor 
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Clinical Data" 










Patient / Radiation Flap Design 
Sex/Age, y Defect Abnormality Therapy Dimensions, CM Follow-up 
1/F/44 Pharyngostome, SCCA + Vertical/8 X 15 
esophagostome 
2/F/43 Total glossectomy SCCA + Vertical/9 X 16 
3/F/73 Cheek / skin SCCA + Vertical/7 X 22 
4/M/65 Total glossectomy SCCA + Vertical/7 X 28 — 
5/F/72 Pharyngostome, SCCA - Vertical/7 X 21 Secondary 
esophagostome debulking 
6/M/64 Pharyngostome, SCCA + Extended 
esophagostome DIE/11 X 23 
7/F/66 Orbitomaxillary BCC + Transverse / 
10 X 13 
8/F/67 Cheek Transverse / Venous 









7 X 11 hypertension; 
salvage 
following 
surgical 


reexploration 















9/F/33 Scalp Osteonecrosis t Extended Secondary 
DIE/9 X 29 debulking 
10/F/64 Orbitomaxillary Adenoid cystic + Extended 
carcinoma DIE/6 X 15 












11/M/52 Total "Fleur-de-lis'' 







glossectomv, Vertical / 
partial 8 X 20 
maxillectomy Transverse / 









6 X 15 


Transverse / 
10 X 25 
muscle for 
reanimation 


Vertical/ 12 X 28 











Secondary 
debulking 


12/F/58 Radical 


parotidectomy 


Acinic cell 
carcinoma 















13/F/39 Radical 






maxillectomy, Transverse / 
orbital 8 X 30 
exenteration, 

craniofacial 






resection 










14/M/45 Total SCCA z Vertical/8 X 15 
glossectomy 

15/M/53 Total SCCA + Vertical/7 X 16 
glossectomy 





* All flaps were oval in shape-unless otherwise noted, and the dimensions are the larges: dimensions of the 
skin paddle in length and width. SCCA indicates squamous cell carcinoma; BCC, basal cell carcinoma; and ex- 
tended DIE, extended deep inferior epigastric flap; plus, preoperative; and minus, postoperative. 


synthetic mesh to provide support fol- 
lowing removal of the rectus muscle 
and fascia, we have not found that to 
be necessary. In most cases we have 
been able to design our flaps so as to 
preserve the integrity o: the anterior 
rectus sheath below the arcuate line. 
Our method of closure includes sutur- 
ing of the anterior sheath below the 
arcuate line to the posterior sheath 
above the arcuate line. We have been 
able to preserve a medial and lateral 
cuff of anterior sheath adjacent to the 
linea alba and linea semilunaris that 
facilitates direct approximation above 
the arcuate line. This method of recon- 
stituting the fascial layer has also been 


site for morbidity resulting from dis- 
turbance of the anatomy and physiolo- 
gy of that region. The rectus abdo- 
minis muscles provide static support to 
the anterior abdominal wall and assist 
in flexion of the torso. The major donor 
site morbidity is the formation of a 
ventral hernia. We have alluded to this 
problem in discussions of the fascial 
anatomy and flap design. 

Our review of the literature on do- 
nor site morbidity included both free 
and  pedicled rectus ^ abdominis 
flaps." ^'^? The best technique for do- 
nor site closure has been a controver- 
sial issue in the literature.” While 
some authors advocate the use of a 


Rectus Abdominis Free Flap — Urken et al 


successiully ased in those patients in 
whom the anterior sheath below the 
arcuate line 3 harvested as well. 

The incidsnce of abdominal wall 
complications varied greatly among 
different authors. Drever had the 
highest reparted incidence of donor 
site morbidity following direct repair. 
He noted wezkness, bulging, or hernia 
in 13 (48%) of the 31 patients.’ In a 
separate group of 155 patients who had 
repairs with synthetic mesh, Drever 
and Hodson—Valker” reported only a 
4% incidence of abdominal wall bulg- 
ing. The arzument of Drever and 
Hodson-Walk=r for introducing a syn- 
thetic mesh f the same size as the 
segment of ceri sheath removed 
was to prevent distertion of the re- 
maining abdcminal wall musculature. 
They believec that direct approxima- 
tion led to mereased tone at rest, 
which eventu.lly caused fascial weak- 
ness and poss»le ventral hernia." Har- 
trampf"* argue] against this hypothesis 
and believed that by direct approxima- 
tion the line ef repair was centralized 
and restored the mechanical advantage 
of the residua. muscles. 

As pointed out by Slavin and Gold- 
wyn," studies to assess long-term ab- 
dominal wall motor function are lack- 
ing in the current literature. Most 
follow-up datz are highly subjective 
and based on return to preoperative 
levels of activ=y rather than quantifi- 
able evidence of abdominal wall 
strength. Hartrampf and Bennett” as- 
sessed the fur-tional deficit following 
unilateral rectis abdominis flap har- 
vest. Based om the measurements that 
they empioyec, most of the 300 pa- 
tients studied -eturned to their preop- 
erative level © abdominal wall func- 
tion.” 


PATIEN S, MATERIALS, 
ANB METHODS 


Fifteen patients, ranging in age from 33 to 
73 years, under-ent recenstruction using 
the rectus abdonsinis free flap (Table). Ten 
patients were women and five were men. The 
indications for usiag this flap were as follows: 
three cases of pFaryngostome closure, five 
oral cavity recorstructions following total 
glossectomy, thre cutaneous defects of the 
cheek, three orbi maxillary defects follow- 
ing craniofacial resection, and one scalp re- 
construction. Twe of the cheek reconstruc- 
tions followed a radical parotidectomy. The 
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rectus muscle was used for facial reanimation 
in these two patients, with the nerve anasto- 
mosis performed to the main trunk of the 
facial nerve. Thirteen of the reconstructions 
were performed in previously irradiated 
fields. 

F lap designs included seven cases of verti- 
cally oriented skin paddles overlying the rec- 
tus abdominis, three cases of extended deep 
inferior epigastric flaps, three cases of trans- 
verse flaps, and two cases of a fleur-de-lis 
design. In patient 11, the vertical portion of 
the flap was used to reconstruct a total glos- 
sectomy defect and the lateral extension on 
one side was used to close a partial maxillec- 
tomy and soft-palate defect. The other trans- 
verse extension was de-epithelialized and 
turned under to add additional bulk to the 
floor of mouth. In patient 13, the vertical 
portion of skin was used to resurface the 
external cutaneous defect while the trans- 
verse extensions were used to reline the oral 
and nasal cavities. 

In all patients, a musculocutaneous flap 
was transferred. Donor site closure was car- 
ried out by a single layer of sutures approxi- 
mating a medial and lateral cuff of anterior 
rectus sheath. The anterior sheath inferiorly 
was sutured to the posterior sheath above 
the arcuate line. Exposure of the inferior 
aspect of the rectus muscle was achieved 
through a vertical incision splitting the lower 
anterior rectus sheath in half. The inferior 
aspect of the rectus musele was harvested in 
six patients. The vertica! fascial incision was 
closed with an interrupted permanent su- 
ture. In no patient was a synthetic mesh used 
to reinforce the closure. 

A single-stage procedure was performed 
except in patients 7 and 10 where the ablative 
defects were packed with antibiotic-coated 
gauze until histologic margins of the resec- 
tion were confirmed. At 1 week, the patients 
were returned to the operating room for re- 
construction with a free rectus abdominis 
flap. A few selected cases are reported in 
greater detail to demonstrate the utilization 
of this flap. 


REPORT OF CASES 


CASE 6.—A 64-year-old man had under- 
gone a total laryngectomy and partial phar- 
yngectomy for a recurrent squamous cell 
cancer following radiation therapy. A pector- 
alis major flap was used to close the pharyn- 
geal defect. A postoperative pharyngocutan- 
eous fistula developed that ultimately was 
closed using a superior trapezius flap. The 
patient did well for 1 year until he returned 
with a large recurrent tumor in the right side 
of his neck. A total pharyngectomy and re- 
section of cervical skin were carried out along 
with replacement of the carotid artery witha 
saphenous vein graft. A pedicled latissimus 
dorsi flap was used to resurface the neck skin 
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Fig 2.— Patient 6. Patient undergoing pharyn- 
goesophageal reconstruction after total laryngo- 
pharyngectomy and multiple regional flaps. 





Fig 3. — Patient €. Large cervica'-cutaneous de- 
fect after closure of inner lining with local turn-in 
flaps. 


along with creation of a pharyngostome and 
esophagostome. 

Four weeks after the ablative procedure, 
reconstruction of the gullet was performed 
(Fig 2). Cireumferential cervieal flaps were 
raised as turn-in flaps for innertining (Fig 3). 
The resulting cutaneous defeet was recon- 
structed with an 11 x 23-em extended deep 
inferior epigastric flap (Figs 4 and 5). A small 
euff of muscle in the periumbilical region was 
harvested (Fig 6). End-to-end anastomoses 
to the external jugular vein ard transverse 
cervical artery in the contralateral part ofthe 
neck were carried out. The patient had an 
uneventful postoperative course (Figs 7 and 
8). A barium swallow on the 10th day showed 
no extravasation of contrast (Fig 9). 

CASE 7.—A 66-year-old woman had re- 
fused surgery for a periorbital basal cell can- 
cer for several years after diagnosis. She 
elected to undergo radiation therapy and 
subsequently lost the vision in ker right eye. 
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Fig 4.— Patient 6. An extended deep inferior epi- 
gastric flap was harvested measuring 23 x 11 
cm. 





Fig 5.— Patient 6. The extended deep inferior 
epigastric flap was harvested and left attached to 
its vascular pedicle while the inferior aspect of 
the rectus muscle was trimmed. 


At the time of her presentation, persistent 
tumor was confirmed by biopsy specimen. 
Computed tomographic scans revealed ex- 
tension of the disease to the floor of the ante- 
rior cranial fossa. The surgical resection in- 
cluded a combined craniofacial procedure, a 


de 


Fig 6.— Patient 6. The muscie component was 
decreased to a narrow cuff in the periumbilical 
region supplying the dominant perforators. 





Fig 7.— Patient 6. Postoperative appearance on 
the 10th day after surgery. 


superior maxillectomy, total ethmoidec- 
tomy, and orbital exenteration (Fig 10). A 
segment of periorbital skin was excised. The 
floor of the anterior fossa was covered by a 
pedicled pericranial graft. The cavity was 
packed with gauze coated with antibiotic 
ointment. One week after surgery, the mar- 
gins of resection were confirmed and the pa- 
tient underwent reconstruction of the orbito- 
maxillary defect with a_ transversely 
designed rectus abdominis musculocutan- 
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Fig 8.—Patient 6. Lateral vieweof the patient in 
the early postoperative period. 





Fig 9.—Patient 6. Barium swallow test on post- 
operative day 10 reveals no evidence of contrast 
extravasation. 


eous free flap measuring 10 x 13 em (Fig 11). 
The vessels were tunneled in a subeutaneous 
plane through the cheek and anastomosed to 
the facial artery and vein insend-to-end fash- 
ion (Fig 12) The patients postoperative 
course was uneventful. She was satisfied 
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Fig 10. — Patient 7. At 1 week after craniofacial 
resection, partial maxillectemy, orbital exentera- 
tion, and total ethmcidectomy. The soft-tissue 
margins were confirmed aad the patient under- 
went a delayed recenstruction. 





Fig 11.— Patent 7. A right transverse rectus ab- 


dominis mmusculocutaneous free 
harvested. 


flap was 


with the cosmetic appearance and refused 
fabrication ef a facia! prosthesis. She remains 
free of disease at 1 year follow-up (Fig 13). 
CASE 13.—A 539-year-o.xd woman under- 
went right total maxillectcmy for squamous 
cell carcinoma that arese ir conjunction with 
an inverting papilloma. FoLowing a course of 
postoperative radiotherapy, a recurrent car- 
cinoma in the maxiliectomy defect developed 
that involved the rightnasel cavity, the right 
orbit, and the skin of the right side of the face 
(Fig 14). The patient underwent salvage sur- 
gery that was performed through a craniofa- 
cial approach and included a racical paroti- 
dectomy, hemimandibulectomy, orbital 
exenteration, removal of the floor of the an- 


Fig 12.—Patient 7. The vascular pedicle was 
tunneled subcutaneously through the cheek and 
anastomosed in end-to-end fashion to the facial 
artery and vein. 


terior cranial fossa, and resection of the skin 
of the right side of the face and nose (Figs 15 
and 16). The patient underwent reconstruc- 
tion primarily with the use of a rectus abdo- 
minis free flap with a fleur-de-lis design (Fig 
17). The vertical portion of the skin flap was 
used to resurface the cutaneous defect of the 
cheek. One transverse limb was partially de- 
epithelialized and turned under to resurface 
the mucosal defect of the mouth. The oppo- 
site transverse limb was used to reconstruct 
the right nasal cavity (Fig 18). One end of the 
rectus muscle was sutured to the temporalis 
fascia and the other end was longitudinally 
split and tunneled into the upper and lower 
lip (Fig 19). Two motor nerves of the muscle 
were anastomosed to the main trunk of the 
facial nerve. The vascular anastomoses were 
completed in end-to-end fashion to the facial 
artery and vein. The patient’s postoperative 
course was uneventful. She is undergoing 
fabrication of a facial prosthesis (Figs 20 and 
21). 


RESULTS 


All flaps were successfully trans- 
ferred. There were no cases of total 
flap failure. Signs of venous congestion 
developed in one patient (patient 8) on 
postoperative day 4. She was returned 
to the operating room where a venous 
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Fig 13.—Patient 7. At 1-year follow-up, the pa- 
tient is free of disease but refused?lap revision or 
fabrication of a facial prosthesis. 


obstruction was found to have devel- 
oped due to tracheal tube compression 
of the vein that coursed across the 
anterior part of the neck to the recipi- 
ent vessels on the contralateral side. 
Although the neck was surgically ex- 
plored, the venous anastomosis did not 
require revision. There wes a partial 
loss of the distal skin paddle due to 
venous congestion. This healed by sec- 
ondary intention. The only other sec- 
ondary procedures performed on this 
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Fig 14.— Patient 13. Coronal computed tomo- 
graphic view of the patient with a recurrent carci- 
noma after total maxillectomy. The scan shows 
extensive infiltration of the maxillectomy cavity, 
orbit, and nose. 


Fig 15.— Patient 13. The cutaneous resection 
involved the entire cheek, eyelids, and a portion 
of the nose. 


group of patients were debulking oper- 
ations at 6 months on patients 5, 9, and 
12. 

Patients were followed up from 3 
months to 3 years. There were no 





Fig 16.— Patient 13. The surgical defect to be 
reconstructed extended from the anterior cranial 
fossa to the oral cavity. 





Fig 17.— Patient 13. Reconstruction was per- 
formed with a rectus abdominis free flap with a 
fleur-de-lis design. 


cases of abdominal wall hernia, signs of 
abdominal weakness, er patient com- 
plaints referable to the donor site. 
There were no seromas, hematomas, 
or wound infections. At 9 months fol- 
lowing surgery dynamic motor func- 


tion was noted in patient 12 in whom 
the muscle was reinnervated for facial 
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Fig 18.— Patient 13. The rectus abdominis skin 
paddle was used to resurface tne skin cefect of 
the cheek as well as the mucosal defects of the 
oral and nasal cavities. 





Fig 19.— Patient 13. The rectus abdominis mus- 
cle was suspended from the temporal fascia and 
then tunneled into the upper and lower lip for 
facial reanimation. Two of the segmental nerves 
were anastomosed to the main trunk of the facial 


nerve. 


reanimation. The symmetric voluntary 
and involuntary facial movement pro- 
duced a significant imprevement in the 
patient's rehabilitation. Patient 13 who 
also underwent reinnervation was un- 
available for follow-up at 4 months 
with no return of function at that time. 
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Fig 20. — Patient 13. Appearance ofthe patient at 
2 months after surgery. 





Fig 21.—Patient 13. The oral cavity was relined 
with one limb of the transverse portion of the skin 
paddle. 


COMMENT 


The rectus abdominis musculocutan- 
eous free flap offers several distinct 
advantages over other soft-tissue 
flaps. It ean be harvested with the 
patient in the supine position, which is 
the usual position for most head and 
neck and neurosurgical procedures. 
The donor site is at a sufficient dis- 
tance that a two-team approach can be 
comfortably performed. The vascular 
pedicle is long and of large diameter; 
* this facilitates microvascular anasto- 
moses to recipient vessels in the neck. 
The surface area of tissue that can be 





Fig 22.—Patient 2. At 1 year after total glossec- 
tomy and reconstruction with a rectus abdominis 
free flap. The height of the soft tissue in the oral 
cavity is well maintained. 





Fig 23.—By comparison, a similar total glossec- 
tomy defect was reconstructed with a pedicled 
pectoralis major musculocutaneous flap. The 
height of the soft tissue decreased appreciably 
at 1-year follow-up. 


harvested is certainly as great, if not 
greater than any other available do- 
nor site. The rich vascularity of ab- 
dominal wall skin permits a flexibility 
in skin paddle design allowing the sur- 
geon to select different thicknesses of 
flaps. In addition, the ability to design 
skin paddles with a vertical, oblique, 
or transverse orientation allows recon- 
struction of complex three-dimensional 
defects such as in patients 11 and 13. 
The rectus abdominis flap has proved 
to be useful in patients who have re- 
ceived prior radiotherapy and in those 
in whom reconstructive options using 
regional pedicled flaps have been ex- 
hausted. The donor site morbidity is 
quite minimal both in our own experi- 
ence and in large series reviewed 
earlier. 

The major disadvantage of this flap 
is that in some individuals the tissue 
may be too bulky. In these patients, 
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the muscle alone or in combination 
with different thieknesses of subeuta- 
neous tissue may be harvested and a 
skin graft placed. The cclor match for 
the face is also not ideal. 

The series of cases presented in this 
article are representative of the types 
of cases in which the rectus abdominis 
flap has been used for head and neck 
reconstruction. A detailed review of 
the literature on the use of this flap has 
shown it to be a reliable form of recon- 
struction as evidenced by the one fail- 
ure in a total of 73 reported cases of its 
use in the head and neck region, in- 
cluding ours. * ^^ 

The rectus abdominis flap is particu- 
larly useful in orbitomaxillary defects 
and in total glossectomy defects. In 
cranial base surgery the most impor- 
tant aspect of the reconstruction is to 
seal the intradural space ‘rom the ex- 
tradural space. The rectus abdominis 
muscle provides an idea! barrier of 
well-vascularized tissue tc prevent ce- 
rebrospinal fluid leak and ascending 
infection.” Although local and regional 
flaps have been used in the past, the 
distal, least reliable portions of these 
flaps are usually placed in the most 
vulnerable locations. The length of the 
rectus pedicle makes it possible to 
complete the anastomoses +o vessels in 
the neck without interwening vein 
grafts. One of the other petential dis- 
advantages of this reconstruction is 
that it places a considerable amount of 
bulk in the defect cavity which makes 
oncologic surveillance more diffieult. 
However, with the sophisticated imag- 
ing techniques available, this is not 
considered a significant drawback. 

In oral cavity reconstruction follow- 
ing total glossectomy, one of the goals 
for postoperative rehabilitation is to 
provide sufficient bulk to the neoton- 
gue so that it can more readily approx- 
imate the palate to assist in deglutition 
and articulation. When beny recon- 
struetion of the mandibular-arch is not 
required, the rectus abdominis flap 
offers a method of providing sufficient 
bulk where it is needed. Two aspects 
of this flap make it most useful for this 
type of reconstruction. The anterior 
rectus sheath, and in particular the 
tendinous inscriptions, can be an- 
chored to the defect laterally and used 
to suspend the soft tissue in the oral 
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cavity. As all of the tissue above the 
level of the fascia will maintain its 
volume over time, more precise con- 
touring can be performed in the prima- 
ry setting than is possible with conven- 
tional methods of reconstruction (Figs 
22 and 23) Additional bulk can be 
achieved by de-epithelialized turn-in 
flaps as was done in patient 12. Final- 
ly, the lateral extensions that are pos- 
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CONCLUSION 


In most cases of head and neck re- 
construction, a number of options are 
available to the surgeon. While resur- 
facing defects with regional pedicled 
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Laryngeal Airway Resistance 


The Relati nships of Airflow, Pressure, and Aperture 


Jerry W. Te 
Graham C. Scott, MD; William E. Davis, MD 


e In the surgical treatment of the para- 
lyzed larynx, a compromise often needs to 
be made between an orfice size needed to 
preserve voice and that needed for ade- 
quate inspiratory airflow rates. To assess 
the negative pressures needed to generate 
normal airflows across a narrowed vocal 
cord aperture, we measured pressure and 
flow changes across cadaveric larynges 
while altering rture size. Best-fit qua- 
dratic equati for each aperture area se- 
lected were derived anc showed that if the 
aperture were 0.5 cm? or less, the resis- 
tance to normal breathing would be sig- 
nificantly increased. Aperture sizes of 
0.67 cm? or greater are not associated 
with such an increase n resistance. 

(Arch Otolaryngol -ead Neck Surg. 
1991;1 17:867-870) 
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I? treating the paralyzed larynx or 
the larynx with severe posterior 
glottie stenosis, the clinician frequent- 
ly walks an uncertain path between an 
adequate airway and an incompetent 
larynx.’ An incompetent larynx causes 
aspiration, and the adequacy of the 
airway is often a subjective concept. 
Success is too often equated with re- 
moval of the tracheostomy tube, 
whereas in reality the airway may be 
compromised and severely restrict the 
patient’s normal activities. 

Surgical correction of paralyzed vo- 
cal cords or cicatricial stenosis utilizes 
several procedures, all of which aspire 
to provide an aperture suitable for 
airflow while preserving adequate 
voice quality. The purpose of this 
study was to determine the pressure- 
flow relationships across the larynx 
during inspiration with varying de- 
grees of laryngeal obstruction. Such a 
relationship may allow the surgeon 
preoperatively to assess the optimal 
aperture size required. Our goal was to 
describe pressure requirements in 
terms of the aperture area and desir- 
able airflow rates. 


MATERIALS AND METHODS 


Five fresh cadaveric larynges with glottic 
anteroposterior diameters ranging from 1.8 
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to 2.3 em, together with 8 to 10 em of intaet 
trachea, were fastened to a specially de- 
signed stand (Fig 1). Sutures were placed 
around the vocal processes cf the arytenoid 
cartilage to control vocal cord position. The 
aperture area was calculated from measure- 
ments of the length and width at several 
points with calipers. Five aperture sizes 
were selected. The smallest area (0.29 cm’) 
had the gross appearance of a larynx with 
bilateral abductor paralysis. The largest 
area (0.665 cm”) was selected so that there 
was no significant negative pressure devel- 
opment in the trachea with physiological air- 
flow rates. The other three apertures repre- 
sented approximately equal steps between 
the largest and smallest. 

The trachea was attached to an 18-mm 
rigid tube, which was in turn coupled to a 
pneumotachygraph (Hans Randolph Model 
3813, Kansas City, Mo). A suction hose was 
attached to the pneumotachygraph, and a 
variable negative pressure was generated by 
means of a vacuum pump. A pressure trans- 
ducer (Validyne model DP45-16-2114) was 
attached to an 18-gauge needle by a 50-cm 
polyethylene tube. The needle was inserted 
into the trachea between the larynx and 
pneumotachygraph. The pressure difference 
across the vocal cords and the flow tracings 
were recorded (Gould RS3400 4-Channel 
Chart Recorder). The pressure transducer 
and pneumotachygraph were each calibrated 
before every experiment. 

Data were generated by fixing the vocal 
cords at one of the aperture settings and 
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systematically varying the flow of air aspi- 
rated through the vocal cords. The flow rates 
were varied in a stepwise manner, first from 
low to high rates, and then from high to low. 
Airflow rates from 0 to 50 L/min and cord 
apertures of 0.29, 0.35, 0.425, 0.56, and 0.665 
cm” were used in five series of data collection. 
For each aperture area, flow rate was plotted 
against change in pressure. A polynomial re- 
gression curve was fitted to the data, statisti- 
cally analyzed, and then compared with re- 
gression curves from other aperture areas. 





The data points for each aperture were plot- 
ted against the best-fit curve with 95% confi- 
dence limits. All data from the five series of 
apertures were graphed on a three-dimen- 
sional plot with flow rate and aperture area 
as dependent variables and pressure change 
as the independent variable (Fig 2). 


RESULTS 


Each data point was plotted in a 
three-dimensional plot (Fig 2) The 
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Fig 1.— Study design. 


quadratic equations that best repre- 
sent each of the curves are given in the 
Table, as are the negative pressures 
needed to generate airflow rates 
across the cords of both 30 and 60 
L/min. 


COMMENT 


In the intact larynx, the triangular 
glottic aperture opens slightly during 
normal inspiration and cleses slightly 
during expiration, which helps to mod- 
ulate expiratory airflow ard to centrol 
end-expiratory lung volume.” In a pas- 
sive larynx, during inspration aper- 
ture size will decrease, while turbu- 
lence and resistance increase. The 
vocal cords are oriented in a superior 
direction so that negative subglottic 
pressures tend to draw tne cords to- 
gether, while positive pressures dur- 
ing expiration push the cords apart. 
Study of vocal cord aper-ures in the 
dynamic state is difficult as there is 
great variation in resistanee durirg the 
respiratory cycle. The larynx is con- 
stantly active and performs almost all 
of its functions by varyirg the resis- 
tance to airflow. 

Upper airway resistanee has been 
the subject of many reports in past 


Fig 2.—Airflow vs pressure change in various laryngeal aperture areas (see key given at bottom). 


Pressure Change mm H,O 


0.35 cm* 


Flow Rate, L/min 


4 0.56 cm* 


0.29 cm* 
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Derived Besi-Fit Quadratic Equations for Each Aperture Area Selected 


Best-Fit 
Curve (R => 0.99) 


0.045F + O.01F 2 
—0.061F + 0.007 1F 2 
—0.0083F + 0.0015F 2 


years." According to several studies, 
15% to 50% of total airway resistance 
is accounted for by the upper air- 
way. ^" This resistance to airflow has 
essentially two components —laminar 
and turbulent. Flow in the lower air- 
ways is prob bly laminar except dur- 
ing periods oí increased ventilation, 
and turbulent in the upper airways." 
Poiseuilies law states that in laminar 
flow the pressure drop in a conduit is 
proportional te the first power of the 
flow rate. It does not consider the 
effects of turbulence, which causes a 
shift away from this proportionality. 
The pressure-flow characteristics of 
the upper airways are not linear, ^*^? 
and with increasing ‘low there is typi- 
cally a disproportionate increase in re- 
sistance. The glottis opening changes 
continuously during the respiratory 
cycle.” The resistarce of the upper 
airway, most of which is at the level of 
the larynx, ^" thus varies during nor- 


3 


mal "pose Several mathematical 





models have been used to describe the 
airflow dynamics of the human air- 
ways." Rohrer in 1915 concluded that 
the pressure-fiow relationship in the 
airways had to be curvilinear and that 
it could be understoed as the addition 
of laminar i ian flow. He report- 
ed that upper airway resistance curves 
are represented by the second-degree 
polynomial equation. dP=K1-V+ K2 
V^2, where K1 is a constant proportion- 
al to the viscosity of air, K2 is its 
density, and V is fow in liters per 
minute. | 

Jaeger and Matthys’ devised a Ven- 
turi model, essentially a tube with a 
closable orifice inside, that closely ap- 
proximated the laryngeal narrowing of 
" the airways. They found the pattern of 
flow in the upper airways to be similar 
to this Venturi model. They could de- 


Negative Pressure (cm HO) 
Needed to Generate Flow of 
————————M 
30 L/min 60 L/ min 





scribe this flow with a simple algebraic 
equation only if the flow rate was 
either very high or very low. The flow 
pattern in the upper airways is thus 
laminar if flow rates do not exceed 0.01 
L/s, and turbulent if the flow exceeds 
10 L/s. At physiological flow rates, it 
was impossible to express pressure 
flow relationships with a simple equa- 
tion. Given a specifie vocal cord diame- 
ter and aperture area, they were able 
indirectly to predict the pressure flow 
relationship as a function of fluid prop- 
erties and laryngeal dimensions. The 
Reynolds number (a coefficient of iner- 
tial forces and viscous forces of a gas) 
was indirectly assessed for each aper- 
ture area and found to vary between 
120 and 3600 during normal breathing. 
This variation limits the clinical useful- 
ness of this relationship. 

Sixty percent to 7096 of turbulent 
resistance, represented by the term 
K2-V^2, is attributable to the larynx 
alone.* As the cross-sectional area of a 
tube decreases, the resistance to air 
flowing through that tube due to tur- 
bulence increases as the square of the 
flow rate. In cases of bilateral vocal 
cord paralysis or posterior glottic ste- 
nosis where both vocal cords are in the 
midline position, the aperture area is 
only a fraction of normal, and resis- 
tance to airflow increases substantially 
as flow increases. 

A normal subject has a tidal volume 
of 6 to 7 mL/kg (or roughly 500 mL per 
70-kg person) and breathes 12 to 15 
times per minute, inspiring approxi- 
mately 6 L of air per minute. The 
subject can develop a maximum inspi- 
ratory negative pressure of up to 132 
em H,O and a maximum expiratory 
pressure of up to 240 em H,O,” and can 
increase his respiratory rate to more 
than 40 breaths per minute under peri- 
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ods of peak exertion. Healthy adults 
can develop peak flows ir excess of 300 
L/min." At an inspiratory flow rate of 
60 L/min, the cumulative pressure 
drop between the mouth and the respi- 
ratory bronchioles is approximately 
1.091 em H,O." Almost half of this 
drop takes place between the mouth 
and primary bronchi (0.518 cm H,0).* 

In normal subjects, the resistance 
across the upper airway is approxi- 
mately 1 cm H,O:L ^s ', and in most 
patients who are symptomatic with 
upper airway obstructien, the resis- 
tance is on the order of t to 15 em em 
H,O:L "s during normal breathing.” 
In a study of flow volume loops in 
obstruction of the trachea and larynx, 
Miller and Hyatt" found peak inspira- 
tory flow rates to range trom 96 to 220 
L/min in patients with cbstructing le- 
sions of the tracheobronchial system, 
with variable extratheracic lesions 
having the greatest flow-limiting effect 
and variable intrathoracic lesions hav- 
ing the least. 

Patients with tracheal stenosis are 
usually asymptomatie if the tracheal 
orifice is greater than 0.79 em’. If the 
orifice size becomes 0.59 em* or less, 
exertional dyspnea becomes apparent. 
Stridor at rest is seen when the orifice 
is 0.20 em or less.” With normal sub- 
jects at rest, average inspiratory flows 
of up to 30 to 40 L/min are generated 
momentarily during tidal breathing.” 
With stressful stimuli, this can in- 
crease to more than 60 to 80 L/min. 
The pressures that generate these 
flows are only maintained for fractions 
of a second. Analysis of cur data shows 
that with an aperture size of 0.29 cm’, 
a patient would need to generate a 
negative pressure of greater than — 42 
cm H,O to obtain a flow rate of 25 to 30 
L/min (Table). This is avout 40% of a 
subject’s maximum inspiratory nega- 
tive pressure and is 40 times the resis- 
tance seen with an aperture of 0.67 
em’. 

Our data are comparable with those 
of Al-Bazzaz et al" because our data 
show that with an orifice size of 0.56 
cm or less, the resistance to breathing 
is considerably increased above nor- 
mal. The shape of the orifice was dif- 
ferent between the two studies. In 
theirs, the orifice was essentially circu- 
lar, whereas in our study the shape 
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was triangular. This will result in dif- 
ferent factors affecting flow. Never- 
theless, we have also shown that with 
an aperture size below 0.5 cm’, the 
pressures needed to generate normal 
airflows increase significantly and 
would probably result in clinically sig- 
nificant symptoms. 

Possible sources of error in our ex- 
periments stem primarily from the dy- 
namic state of the larynx. The carti- 
laginous structure is flexible and 
subject to collapse with high negative 
pressure. During initial runs, we no- 
ticed that the vocal cords tend to ad- 
duct with high negative pressures. We 
corrected for this by suturing the cords 
in place during the experiments. Fre- 
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quent measurements were made to 
verify the cord apertures. 

The calibration and flow measure- 
ments were performed in a systematic 
fashion and probably do not account for 
much error. Calibrations day to day 
were compared with calibrations of the 
previous day by analyzing flow chart 
data. The same pneumotachygraph 
and polygraph were used for all mea- 
surements. Readings were taken with 
the airflow increasing in steps, then 
repeated in a descending fashion. 

Our system examines only the inspi- 
ratory phase of the respiratory cycle. 
The design of the experiment did not 
allow us to comment on any critical 
orifice size in terms of clinical symp- 


References 


8. Cormier Y, Kashima H, Summer W, Menkes 
H. Upper airway obstruction with bilateral vocal 
cord paralysis. Chest. 1979;75:423-427. 

9. Baier H, Wanner A, Zarzecki S, Sackner MA. 
Relationships among glottis opening, respiratory 
flow, and upper airway resistance in humans. J 
Appl Physiol. 1977;43:603-611. 

10. Dekker E. Transition between laminar and 
turbulent flow in human trachea. J Appl Physiol. 
1961;16:1060-1064. 

11. West JB, Hugh-Jones P. Pattern of gas flow 
in the upper bronchial tree. J Appl Physiol. 
1959;14:753-759. 

12. Ferris BG Jr, Mead J, Opie LH. Partitioning 
of respiratory flow resistance in man. J Appl Phy- 
siol. 1964;19:653-658. 

13. Hyatt RE, Wilcox RE. Extrathoracic air- 
way resistance in man. J Appl Physiol. 
1961;16:326-330. 

14. Acres JC, Kryger MH. Clinical significance 
of pulmonary function tests: upper airway obstruc- 
tion. Chest. 1981;80:207-211. 

15. England SJ, Bartlett D Jr, Daubenspeck JA. 


870 Arch Otolaryngol Head Neck Surg — Vol 117, August 1991 


toms, but rather to estimate the pres- 
sures needed to maintain normal air- 
flows from analysis of the derived 
equations. 

Laryngeal apertures of 0.67 cm or 
greater allow adequate airflow in 
adults without marked increases in re- 
sistance. We had hoped to derive an 
overall formula to determine the re- 
quired aperture size; however, there 
are so many variables that we were 
unsuccessful. It appears that if the 
airway is stiff enough, the muscles of 
respiration are able to inerease the 
pressure to move the required oxygen 
through a surprisingly small cross-sec- 
tional area. 
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A New Technique for Quantitative 


Measurement of Laryngeal 


Videostroboscopic Images 


Joel A. Sercarz, MD; Gerald S. Berke, MD; David Arnstein, MD; 


Bruce Gerratt, PhD; Manuel Natividad 


e The objective measurement of laryn- 
geal function and pathophysiology is one of 
the goals of current laryngeal research. We 
describe a new computerized tool for voice 
analysis systems that allows the quantita- 
tive analysis of individual videostrobosco- 
pic images. We describe this new technique 
compared with previous methods of video- 
stroboscopic image analysis and discuss 
its clinica! and research-applications. 

(Arch Otolaryngol dead Neck Surg. 
1991;117:871-875) 


aryngologists, speech  patholo- 

gists, and voice researchers have 
long sought to define objective mea- 
sures of vocal functon. Despite ad- 
vances in the study ef laryngeal func- 
tion, surgeons typically rely on their 
visual examination of the larynx and 
their perception of the patient’s vocal 
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quality in judging the results of thera- 
py. Objective measures avoid reliance 
on the subjective interpretation of the 
listener, which is prone to inconsisten- 
cy, bias, and error. As phonosurgery 
becomes more popular, objective anal- 
ysis of the results may help to estab- 
lish the benefits of new procedures 
compared with those of standard 
therapies. 

Herein, we describe an addition to 
our office-based system for vocal anal- 
ysis. The new system allows the quan- 
titative analysis of individual video- 
stroboscopic frames. A central feature 
is a multipurpose software package 
also used to analyze satellite photo- 
graphs. The system holds promise 
both for clinical laryngology and basic 
laryngeal research. 

Objective analysis of vocal function 
may include imaging and physiologic 
aerodynamic and acoustic measure- 
ments.' The information derived from 
glottography can be further used to 
generate indexes representing vocal 
cord motion. Videostroboscopy is an 
imaging technique that provides reli- 
able information about vocal fold 


movement and overcomes the techni- 
cal difficulties involved m high-speed 
motion picture photography. Strobos- 
copy, however, has been limited by the 
lack of an accurate and readily avail- 
able quantitative methed of image 
analysis. 

Laryngeal stroboscopy dates back to 
1878 and to Oertel, who shone a bright 
light through a perforated rotating 
disk and used the alternating light 
produced to refleet off cf a laryngeal 
mirror. Because it was cumbersome, 
the device was received unenthusiasti- 
cally.’ Kallen was the first to use the 
modern flash tube type of stroboscope 
in 1932.' Recent advances in strobos- 
copy units and video cameras, particu- 
larly in fiberopties, have allowed the 
widespread use of videostroboscopy 
for the analysis of laryngeal disorders.’ 

Stroboscopy cireumvents the inabil- 
ity of the eye to visualize very brief 
events occurring in laryngeal vibra- 
tion. An image on the human retina 
persists for 0.2 seeond, and sequential 
events lasting milliseconds are not per- 
ceptible. In electron stroboscopy, light 
flashes can be synchronized with the 
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fundamental frequency of the subject's 
laryngeal vibration. If synchronized 
precisely, a still pieture is produced. A 
moving image is simulated by produc- 
ing flashes slightly out of phase with 
the fundamental frequency of phona- 
tion. The movement is created from a 
montage of several different glottic 
cycles photographed at slightly differ- 
ent points within the cycle. 

Some knowledge of the physiology of 
laryngeal vibration is necessary to cor- 
rectly interpret videostroboscopic im- 
ages. Based on anatomic and vibratory 
studies, Hirano and Kakita’ described 
the body/cover theory of vocal cord 
vibration, which emphasizes the im- 
portance of a layered structure in vocal 
fold vibration. The stiff underlying 
body consists of the muscular portion 
of the vocal cords and the deep lamina 
propria. The pliable cover includes the 
overlying mucosa as well as the super- 
ficial lamina propria and accounts for 
the mucosal wave visualized in laryn- 
gostroboscopy.' The mucosal wave is 
best visualized at loud, midrange pitch 
phonation and diminishes at the falset- 
to register.” 

In 1961, vonLeden' described his 
initial clinical experience with strobos- 
copy, emphasizing its use in the early 
detection of true vocal cord carcinomas 
and in the management of vocal nod- 
ules. Mucosal lesions fixed to the un- 
derlying muscle, or body in the model 
of Hirano and Kakita, abolish the mu- 
eosal wave." Fex and Elmqvist” and 
Fex' subsequently noted the disap- 
pearance of the traveling wave in pa- 
tients with recurrent paralysis and its 
early reappearance with return of neu- 
ral function. 

Laryngostroboscopic images have 
been analyzed perceptually with crite- 
ria previously described by Kitzing" 
and Bless et al." The most frequently 
used variables are listed in Table 1 and 
will be discussed briefly. Symmetry 
not only includes the anatomic struc- 
tures of the larynx but also reflects 
symmetry of glottal opening and clos- 
ing during each cycle. Glottic closure 
has been divided into seven different 
categories by Bless et al; these labels 
identify adequacy of closure, gap loca- 
tion (if present), and the presence of 
bowing. Periodicity is assessed by syn- 
chronizing the strobe flashes with the 
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Table 1.— Variables of a Perceptually 
Based Analysis of Videostroboscopy * 


Symmetry 

Regularity 

Glottic closure (complete vs incomplete) 
Amplitude of vibration 

Presence of mucosal wave 

Nonvibrating portion 

Presence of ventricular fold hyperadduction 


* Data are from Bless et al." 


frequency of phonation. If the larynx 
does not appear to be a still image, 
aperiodicity is present. This aperiodic- 
ity frequently is manifested clinically 
as hoarseness. The above measures 
are not possible with indirect laryngos- 
copy, because in real time the free 
margins of the vocal fold form a 
blurred, vibrating mass. 

The measurement of the glottic area 
has been a primary goal of prior objec- 
tive studies of laryngeal imaging. 
High-speed laryngeal photography 
was developed by the Bell Laborato- 
ries in the 1930s. Early efforts to cal- 
culate glottic area involved the use of 
tracing paper, on which laryngeal im- 
ages from high-speed photography 
were projected. Several laboratories 
have developed computerized methods 
of analyzing projected laryngeal im- 
ages. ^" Tanabe et al” employed a com- 
puter that analyzed a filmed strobe 
image projected onto a data reduction 
system, a type of optical-to-digital 
transformation device. Their system 
allowed measurement of the excursion 
curves of the vocal folds and the calcu- 
lation of glottal width, length, and 
area. 

A substantial drawback of such 
methods is the expense and cumber- 
some nature of high-speed photogra- 
phy compared with the current gener- 
ation of laryngeal videostroboscopes. 
For example, typical filming of the 
larynx would involve 10 seconds of 
phonation or 50000 frames, which 
would take weeks to analyze. 

More recently, Koike and Imaizumi” 
used a data reduction-based system 
similar to that of Tanabe et al” to 
study stroboscopic images on 16-mm 
motion picture film. Because of a lack 
of availability and ease, however, mo- 
tion pieture-based methods to calcu- 
late the glottic area have not been 











Table 2.—Cost of System for Voice 
Laboratories Already Equipped With 
Videostroboscopy 


1990 Cost in 
$US 












Equipment 
Computer 
Data translation (analogue 

to digital image board) 
Image Pro software 
Mavigraph video printer 






1500 


widely used in clinical or research lar- 
yngology. Herein, we summarize our 
early experience with a new method of 
quantitative analysis of videostrobos- 
copie images, outlining its possible re- 
search and clinical applications. 


MATERIALS AND METHODS 


Our office-based system for objective 
voice evaluation has been previously de- 
scribed.” Briefly, the system involves a per- 
sonal computer to digitize photoglottogra- 
phic and electroglottographic measures and 
acoustic input. Videostroboscepic recording 
of voeal cord vibration has been used, but the 
video images were formerly analyzed based 
on subjective criteria only. 

The system used for objeetive measure- 
ment of videostroboscopic images is shown in 
Fig 1. The vocal cords were visualized on a 
video monitor through a telescope (Naga- 
shima, Tokyo, Japan) (70°) that was connect- 
ed to a charge-coupled device video camera 
(IK-C30A, Toshiba, Buffalo Grove, Ill). A 50- 
mm lens (Bruel & Kjaer/Computar, Orange, 
Calif) and a diopter lens (Vivitar No. 1, Santa 
Barbara, Calif) were used to magnify and 
focus the image of the glottis. Illumination 
was provided by a stroboscope(4914-4, Bruel 
& Kjaer) that employs a hand-held stetho- 
scope for synchronization of the strobe pulse 
with the vocal frequency. The videostrobos- 
copic images were then recorded with a 
three-fourths inch videotape recorder (VO 
9850, Sony) equipped with a time-code gen- 
erator. A video time-date generator (WJ- 
810, Panasonic) was also used to mark each 
video field. 

Recorded vocalization of the vowel i was 
played back with the job and shuttle search 
mode of the videotape recorder. Desired vid- 
eo fields were identified for digitization. Be- 
fore digitization, the video field was stabi- 
lized through the use of a video printer 
(Mavigraph UKP-5000, Sony, Teaneck, NJ). 
The image was then digitized with a video 
Frame Grabber (2853-SQ, Data Translation, 
Marlboro, Mass) and stored in the computer. 
Thereafter, the images could be retrieved 
and observed on either the video monitor or a 
printed photograph from the video printer. 
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Fig 1.—Diagram of system for objective analysis of videostroboscopic images. RGB indicates red, 
green, anciblue; VCR, videotape recorder; and NTSC, National Television Standard Commission. 


The area of the glottis was measured with 
mouse-driven software Image Pro, Media 
Cybernetics, Silver Spring, Md). The area of 
the measured trace was expressed in pixel 
units or ealibrated to express the area in 
other units. Figure 2 illustrates the method 
of calibration used for an in vivo canine ex- 
periment. A standard centimeter ruler was 
lowered tə the level of the glottis and mea- 
sured with the software which gave a pixel 
value equivalent to 5 mm in length. To com- 
pare measurements from one subject, it is 
critical that the camere is positioned at a 
constant distance from the larynx. 

The meuse-driven software can measure 
the length or area of any portion of an image 
as directed by the mouse. It also allows the 
user to label images, ro-ate an image, mea- 
sure angles, combine twe images, change the 
scale of an image, or place multiple video 
frames on a single screen or photograph. 
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CLINICAL APPLICATIONS 


Some uses of this system are pre- 
sented in the following examples. The 
first subject was a volunteer with a 
normal larynx; the second and third 
subjects were patients with unilateral 
vocal cord paralysis. Patient 1 under- 
went laryngoplasty, and patient 2 un- 
derwent Isshiki type I thyroplasty. 
The surgical patients were examined 
before and after the operation. 

A still video image from the normal 
volunteer is illustrated in Fig 3, top. 
This image was digitized and stored in 
the computer. Figure 3, middle, shows 
the digitized image after being recalled 
from the computer hard drive. As an 
example of the use of the mouse-driven 





Fig 2.—Calibration ruler placed at the level of the 
vocal cord for use in canine studies. The soft- 
ware provides a pixel equivalent for a 5-mm 
length. 


software, we measured the relative 
area of the vocal folds. The examina- 
tion of the volunteer yielded normal 
findings, and there was no history of 
laryngeal disease. Figure 3, bottom, 
shows the outlining of the vocal fold 
with the mouse. Five measurements 
were made on five separate video 
frames and averaged. The area of the 
right vocal cord averaged 11735 pix- 
els, and that of the left vocal cord 
averaged 11 872 pixels. This result was 
expected, given the symmetry of the 
larynx and lack of disease. This tech- 
nique has potential value for monitor- 
ing vocal fold atrophy or reinnervation 
in the months following a laryngeal 
paralysis. 

Figure 4 demonstrates the comput- 
erized analysis technique comparing 
relative glottic area in patient 1 before 
and after laryngoplasty for left-sided 
vocal cord paralysis, during the most 
closed and most open segments of the 
cycle. We have found that within a 
montage of stroboscopic images, the 
most closed and most open portions of 
the cycle are easily identifiable. Figure 
4, top, illustrates the outlining of the 
transglottic area with use of the 
mouse-driven software. Area measure- 
ments were made in patient 1 from 
digitized stroboscopic mages after 
normalization of the anterior to poste- 
rior lengths. To normalize an image, 
the glottis is framed from its anterior 
and posterior extent and placed into a 
standard-sized box with use of the 
software. The images in Fig 4, bottom, 
have been normalized, allowing the 
comparison of images obtained at dif- 


Laryngeal Videostroboscopic Images—Sercarzetal 873 


| 





Fig 3.— Top, A videostroboscopic image ob- 
tained from a normal human volunteer. Middle, 
Same image after digitization by the video 
Frame Grabber. Bottom, Same image showing 
outlining of the vocal fold with use of the mouse- 
driven software. 


ferent times with the camera at slight- 
ly different distances from the larynx. 
For the patient illustrated in Fig 4, 
bottom, the preoperative ratio of the 
most closed to most open areas was 
8327/9375 pixels, or 0.89, indicating 
minimal glottie closure. Postoperative- 
ly, the ratio of the most closed to the 
most open area was 815/4057 pixels, or 
0.20. For comparison, the ratio is zero 
in the normal case in which there is no 
glottal gap during the most closed por- 
tion of the cycle. The ratio of the 
postoperative to preoperative most 
closed area is 815/8357 pixels, or 0.076, 
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POSTOP 


CLOSED OPEN CLOSED OPEN 


Fig 4.—Videostroboscopic image obtained from 
patient 1 with outlining of the glottis. Software 
provides area in pixels. Bottom, Composite im- 
age of patient 1 showing the most open and 
most closed images before (preop) and after 
(postop) laryngoplasty. The patient had minimal 
glottic closure preoperatively. 


indicating that the surgery reduced 
the glottal gap during the most closed 
portion of the cycle to 7.6% of its 
preoperative value. However, postop- 
eratively there was still a glottal gap 
during the most closed portion of the 
vocal cycle: the patient's most closed 
area was still 20% of the most open 
area. 

Another potentially important mea- 
sure is the symmetry of vocal cord 
excursion, which can also be obtained 
with the digitized most open and most 
closed images. The images in Fig 5 
depict this procedure for patient 3 
who had right-sided vocal cord paresis. 
The thickness of the vocal fold for the 
most closed and most open images is 
measured on each side in pixels. The 
maximal medial-to-lateral excursion is 
length a minus c (25.0 pixels) on the 
patient's left side and length b minus d 
(8.0 pixels) on the right side, as shown 
in Fig 5. The symmetry ratio in patient 
ə is 25.0/8.0 pixels, or 3.1, indicating 
that the normal left cord's excursion is 
3.1 times greater than the weak right 
cord's excursion. Such excursion asym- 






Fig 5.— Digitized videostroboscopic image of the 
most open phase of the cycle in patient 3 with 
right-sided vocal cord paresis showing measure- 
ment of the symmetry ratio: a equals 53.0 pixels 
and b equals 25.0 pixels. Measurement of the 
symmetry ratio in patient 3 during the most 
closed phase of the cycle: c equals 28 pixels and 
d equals 17.0 pixels. 


metry is an important factor of the 
patient's voice disorder. 

To compare ratios between patients 
with either left- or right-sided paraly- 
sis, we have arbitrarily determined 
that the vocal cord with greater excur- 
sion is always placed in the numerator. 
A second variable is then used in cases 
of laryngeal paralysis to indicate 
whether the normal *N" or paralyzed 
"P" eord demonstrates the greatest 
lateral excursion. For example, a ratio 
of 1.5N indicates that the normal cord 
demonstrates 1.5 times the excursion 
of the paralyzed cord. 


COMMENT 


The system described herein has 
two major clinical applications. First, 
the system allows quantitative analy- 
sis of laryngeal variables, including 
relative glottic area, interarytenoid 
distance, vocal cord area, and symme- 
try of traveling wave motion. We have 
demonstrated how these measures ap- 
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ply to patients with unilateral vocal 
cord paralysis before and after laryn- 
goplasty. Second, the system perma- 
nently archives digitized video images, 
thereby permanently storing the im- 
ages on the disk memory of a relatively 
inexpensive computer. This feature is 
important for conditions of the larynx 
that require the comparison of serial 
video images and eliminates time-con- 
suming searches through videotape. 
Approximately six frames can be ar- 
chived on one high-density diskette, 
and up to nine images can be printed 
by the video printer. 

Compared with previous methods of 
objective analysis of stroboscopic im- 
ages," tne methods «described herein 
have the advantages of ease of opera- 
tion, availability, anc accuracy. Most 
laboratories lack the capability to 
quantify lary geal variables through 
high-speed photography, but centers 
with streboscopic units can readily ob- 
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tain the computer software and hard- 
ware necessary for the system depict- 
ed. Additional equipment costs for 
laboratories with videostroboscopic ca- 
pability are listed in Table 2. 

Our group currently has only prelim- 
inary clinical experience with the sym- 
metry ratio and the ratio of the most 
closed to most open portions of the 
cycle presented herein. However, a 
number of studies comparing quantita- 
tive videostroboscopic measures to 
acoustic, aerodynamic, and glottogra- 
phie measures are under way. 

The technique is limited by the fun- 
damental nature of both stroboscopy 
and the computer software. Strobos- 
copy evaluates only a "snapshot" of 
any single glottic cycle and is therefore 
not suited to the assessment of pa- 
tients with severe laryngeal aperiodic- 
ity because extensive cycle-to-cycle 
variations in vocal periodicity cannot 
be evaluated with stroboscopy.' In ad- 
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Diagnosis of Foreign Body Aspiration 


in Children 


Report of 210 Cases 


Liancai Mu, MD; Ping He, MD; Deqiang Sun, MD 


e Late diagnoses of foreign body aspira- 
tion were defined as occurring beyond 3 
days between the aspiration of the foreign 
body, or onset of symptoms, and correct 
diagnosis. We reviewed a total of 210 chil- 
dren with late diagnosis of foreign body 
aspiration. The causes creating late diagno- 
sis of foreign body aspiration in children 
were as follows: (1) parental negligence 
(106/210, 5096); (2) misdiagnosis by the fel- 
low professionals and pediatricians (39/210, 
19%); (3) the normal chest roentgenograph- 
ic findings (29/210, 14%); (4) lack of typical 
symptoms and signs (26/210, 12%); (5) mis- 
management (8/210, 4%); and (6) a negative 
bronchoscopic finding (2/210, 1%). The 


etained and neglected foreign 
bodies (FBs) in the respiratory 
tract in children are a common occur- 
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most common complications encountered 
were obstructive emphysema (77/186, 41%), 
mediastinal shift (63/186, 34%), pneumonia 
(43/186, 24%), and atelectasis (33/186, 18%) 
in 186 patients who underwent a chest 
roentgenographic examination. The inci- 
dence of major complications was 64% 
(48/75) in the children who were diagnosed 
within 4 to 7 days; however, the complica- 
tion rate was 70% (39/56) in those with a 
delay in diagnosis of 15 to 30 days, and 95?6 
(20/21) in the cases with a delay in diagno- 
sis of over 30 days after aspirating the 
foreign bodies. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:876-878) 


rence. Studies in the literature indi- 
cate that FBs in the airways have been 
retrieved after long intervals. Undiag- 
nosed FBs can cause mechanical ef- 
fects, chemical reactions, and may pre- 
sent as chronic pulmonary infection, 
bronchiectasis, asthma, lung collapse, 
or lung abscess. Long-term presence 
of FBs in the bronchus may lead to 
bronchial stenosis. It has been report- 
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ed that in two thirds of the cases with 
airway FBs the diagnosis was made 
within 1 week after aspiration, and in 
17% the diagnosis was not made for 30 
days or more.’ Delay in diagnosis ap- 
pears to result from a failure to give 
serious consideration to the diagnosis.” 

This retrospective study high ights: 
(1) the incidence of late diagnosis of 
foreign body aspiration (FBA) in chil- 
dren; (2) the causes resulting in late 
diagnosis of FBA; and (3) the incidence 
of the complications arising from a 
delay in diagnosis of over 3 days. 


MATERIALS AND METHODS 


From June 1982 to November 1989, a total 
of 400 Chinese children with FBA were 
treated at the Department of Otolaryngolo- 
gy, 3rd Affiliated Hospital of China Medical 
University, Shenyang. 

We reviewed a total of 210 cases w:th late 
diagnosis of FBA in this article, carefully 
noting the patient’s clinical history, symp- 
toms, physical and roentgenographie find- 
ings, elapsed time from aspiration to eorrect 
diagnosis, endoscopic findings, complica- 
tions, and the causes creating late diagnosis 
of FBA. 
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Table 1.— Time Lag From Aspiration 
or Onset of Symptoms to Diagnosis 


No. of Days 


110 (27.5) 
80 (20.0) 
95 (23.8) 
42 (10.5) 
46 (11.5) 
27 (6.7) 

400 (100) 


Table 2.—Distributicn of Aspirated 
Foreign Bodies in 270 Cases With 
Diagnostic Time Lac More Than 3 
. Days 


Cases With 





Larynx 

Trachea 48 
Right mainstem bronchus 150 
Left mainstem bronchus 117 
Right segmental bronchi 36 
Left segmental bronchi 45 
Total 400 


210 (53) 


Late diagnoses in this series were defined 
as occurring more than 3 days between the 
aspiration, or onset of symptoms, and correct 
diagnosis. 


SULTS 


Children under the age of 3 years 
made up about 90% of the total number 
of cases of FBs in the airways. 

In our series, 190 (47.5%) of the 400 
cases were recognized and treated 
within 3 days, and 210 of the cases 
(52.5%) were sent to our department 
over 3 days after aspiration, or onset 
of symptoms. In 27 cases (6.7%) symp- 
toms were adc m for longer than 1 
month with the latest diagnosis occur- 
ring after-a 1-year interval (Table 1). 

Nearly 50% (156/315) of the children 
with FBs in their tracheas and main- 
stem bronehi and 67€» (54/81) of the 
cases with FBs in ther bronchi had a 
delay in diagnosis of ower 3 days (Table 
2). 

Of 186 patients who underwent 
chest roentgenograms, 129 cases (6996) 
had positive findings. We noted posi- 
tive roentgenographic findings in 64% 
of the children studied within 4 to 7 
days after FBA, but we found abnor- 



















Table 3.— Correlation of Roentgenographic Findings With Duration of Foreign Body 
Aspiration in 186 Cases 


Cases With 


Roentgenographic Negative 
Duration, Roentgenographic 
= mene No. 


48 (64) 


Total 57 129 (69) 186 








Cases With 
Positive 
Roentgenographic 
Findings, No. (%) 


Table 4.—Relationship Between Complications and Duration of Aspiration in 129 
Cases * 


Duration of Aspiration, d 


ee u$ ————— 


pon NIU 


Atelectasis 





e om S: 


8-14 15-30 
“ oa 9 


* More than one of these complications are present in some cases. 


Table 5.—Incidence of Complications 
by Foreign Body Aspiration in 186 
Cases With Roentgenographic 
Examinations * 


Cases, 
No. (96) 
77 (41) 
63 (34) 
43 (24) 
33 (18) 


* More than one of these complications are present 
in some cases. 


Complications 


Obstructive emphysema 
Mediastinal shift 
Pneumonia 

Atelectasis 


mal chest roentgenograms in 70% of 
the children within 15 to 30 days and in 
9596 of the children after 30 days (Ta- 
ble 3). 

The complications from FBA were 
increasing with the length of its so- 
journ in the airways. As Table 4 
shows, the incidence of major compli- 
cations arising from a delay in diagno- 
sis was 6446 (48/15) in the children who 
were diagnosed within 4 to 7 days; 
however, the complieation rate was 
70% (39/56) in the cases with a delay in 
diagnosis of 15 to 30 days, and 95% 
(20/21) in the cases with a delay in 
diagnosis of over 30 days. 

In the children with a delay in diag- 
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Table 6.— Analysis of Case Histories 
of 210 Children With Diagmostic Time 
Lag of More Than 3 Days 


Cases, 
No. (96) 


History of aspiration 
Positive 
Negative 
Symptoms and signs 
Cough 
Wheezing 
Fever 
Decreased air entry 
Rhonchi 
Roentgenographic findings 
Obstructive emphysema 
Mediastinal shift 
Pneumonia 43 (20) 
Atelectasis 33 (16) 
Radiopaque foreign body 5 (2) 
Normal chest 57 (27) 
Roentgenogram no! taken 22 (10) 
Foreign body 
Organic 
Inorganic 


198 (94) 
12 (6) 


207 (99) 
101 (48) 

88 (42) 
142 (68) 
108 (51) 


77 (37) 
63 (30) 


196 (93) 
14 (7) 


nosis of over 3 days, the most common 
complication of FBA was obstructive 
emphysema (77/186, 41%) "Table 5). 
The histories of 210 children with a 
diagnostic time lag over 3 days are 
summarized in Table 6. In 198 of the 
patients (94%) there was a history of 
aspiration, however, the correct diag- 
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Table 7.—Analysis of 39 Cases With Misdiagnosis of Foreign Bodies in the Airway 


Misdiagnosed Diseases, No. (%) 


Site of 


Foreign Body Pneumonia Bronchitis 


ooo LLL 
Laryngitis 


Trachea 4 5 (13) 


Asthma Common Cold Total 


0 0 0 1 
5 7 1 1 0 


Bronchi 2 34 (87) 


1 (2.6) 


Total 29 (74.2) 7 (18) 


nosis was not made early. About 50% 
of the cases did have bouts of choking 
but an FB had not been suspected by 
the parents. The actual event was of- 
ten recalled only after the diagnosis 
had been established. Almost all chil- 
dren had had an immediate episode of 
paroxysmal coughing at the time the 
FB was aspirated. These episodes last- 
ed for varying durations. The common 
symptoms, physical signs, roentgeno- 
graphic findings, and the nature of the 
FBs are also shown in Table 6. The 
most common presenting symptoms 
and signs encountered in isolation or in 
combination were cough (99%, 
207/210), decreased air entry (68%, 
142/210), and rhonchi (51%, 108/210). 
The majority of the FBs retrieved at 
endoscopy were organic matter 
(196/210, 93%). Approximately one 
third of the cases (57/210, 27%) had 
normal roentgenographic findings, and 
22 cases (10%, 22/210) did not undergo 
chest roentgenograms. 

Thirty-nine of the 210 cases were 
misdiagnosed by fellow professionals 
in other hospitals and by pediatricians. 
Over two thirds of these children 
(29/39, 74.2%) were misdiagnosed as 
having pneumonia. Of the 39 cases, 34 
(87%) had bronchial FBs, and five 
(13%) had tracheal FBs. The other 
misdiagnosed diseases are also summa- 
rized in Table 7. 


COMMENT 


It is well known that late diagnosis 
of FBA can give rise to some severe 
pulmonary complications, which pose a 
significant health hazard. The inci- 
dence of late diagnosis in children with 
FBA is so high that the factors that 
cause delay in seeking a specialist's 
advice have to be found out. This study 
demonstrated that a number of factors 
were involved in the late diagnosis of 
FBs in the airways in children. The 





1 (2.6) 1 (2.6) 39 (100) 


important factors responsible for the 
late diagnosis of FBA are as follows. 


Parental Negligence 


Parental negligence is the most im- 
portant factor among those that caused 
a delay in diagnosis of FBA. Approxi- 
mately 50% of FBs were not detected 
for more than 3 days, usually because 
the initial choking episode was not 
witnessed, because there were no 
symptoms and signs after the choking 
episode, or because the parents lacked 
medical knowledge. In some cases, the 
aspiration was not noticed by their 
parents, who were prompted to seek 
medical attention only when some com- 
plications such as pneumonia, bronchi- 
tis, and fever had been developed. The 
diagnosis of FBA may be missed un- 
less the physician caring for the child is 
careful. 


Misdiagnosis 


As our results showed, the misdiag- 
nosis rate was 19% (39/210). In some 
cases, the first phase of acute dyspnea 
during the aspiration can go unnoticed, 
and if it escapes the physician’s atten- 
tion, the patient’s aspiration may be 
treated as a disease of the lung. In 
children, FBs in the upper tracheal 
airway can produce symptoms similar 
to those of viral subglottic croup. 
Moskowitz et al’ emphasized that a 
laryngotracheal FB should always be 
considered in the differential diagnosis 
of upper airway obstruction. This is 
most commonly confused with croup. 
A large FB in the esophagus of a small 
child may lead to stridor and wheezing 
and thereby simulate an obstruction in 
the tracheobronchial tree. The most 
common symptoms and signs of FBA, 
namely coughing, wheezing, and de- 
creased air entry, can easily be over- 
looked, especially when the patient 
already has bronchial asthma, a com- 
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mon cold, or when the history of aspi- 
ration is obscure. Li et al described 64 
children with a misdiagnosis of FBA. 
In their series, pneumonia made up 
3696 (23/64); bronchitis, 2596 (16/64); 
pulmonary tuberculosis, 1196 (7/64); 
laryngitis, 896 (5/64); common cold, 596 
(3/64); and other pulmonary diseases, 
15% (10/64) of the cases. Foreign bod- 
ies may be the true cause of a variety 
of acute and chronic diseases of the 
lung and should be considered in differ- 
ential diagnosis. If incomplete obstruc- 
tion by aspirated FB persists, the im- 
paired outflow of secretions may cause 
recurrent pneumonia. The cough for a 
period before a. patients pneumonia, 
which was diagnosed as bronchitis, 
should indieate the probability of an 
FB in the bronchus, especially when a 
pneumonitis followed and faied to 
clear on appropriate therapy. In this 
situation, a careful history should be 
taken dating back over several days or 
weeks prior to symptoms-of pneumonia 
to determine whether there is any 
indication of an aspirated FB. In the 
presence of a suggestive history or a 
plausible suspicion, bronchoscopy is 
the ultimate answer te FB in the 
airway. 


Normal Chest Roentgenographic 
Findings 

In 29 cases (14%, 29/210) of our 
series, a diagnosis of FBA was not 
considered in other hospitals because 
of negative roentgenographic findings. 
The misleading factor in some cases 
was the normal chest roentgenogram. 
Therefore, the physician must be 
aware of the advantages and pitfalls of 
the roentgenographie diagnosis of 
FBA. The FBs that are believed to be 
organie in nature may not be seen on 
the standard chest roentgenogram. 
The ear, nose, and throat physicians 
and pediatricians should always re- 
member the fact that a normal chest 
roentgenogram does not exclude a di- 
agnosis of FBA. 


Lack of Typical Symptoms 
and Signs 


In our series, 26 cases (1296, 26/210) 
had a delay in the diagnosis of FBA 
because these children had no typical 
symptoms or physical signs. With non- 
opaque FBs the diagnosis depends on 
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j 
the history of aspiration followed by 
sudden episodes of coughing and chok- 
ing. Between these attacks the patient 
is usually free of symptoms. The symp- 
tom-free periods tend to give a false 
sense of security to the patient, and 


the diagnosis may be delayed until 
some complication ensues. Foreign 
bodies that do not obstruct the airway 


may be relatively asymptomatic and 
lead to doubts about their continuing 
presence. Poukkula e- al’ presented 
two cases in which a denture fragment 
had lodged in the bronchus for 6 years. 
The respiratory symptems in that case 
only appeared 4 years after aspiration. 
Therefore, the absence of symptoms 
and signs does not rule out the possi- 
bility of an FB diagnesis if the child 
has a positive history of aspiration. We 
believe that, in the presence of a sug- 
gestive history or a plausible suspi- 
cion, bronchoseopy should be per- 
formed to make a definrtive diagnosis. 
| 


Mismanagement 

In our series, eight patients (4%, 
8/210) had a delay in diagnosis of FBA 
because oí misuse of antibioties and 
steroids. It is well known that antibiot- 
ies and steroids can temporarily sub- 
due a patient's reaction to FBA. Thus, 
the disappearanee of coughing, wheez- 
ing, or the clearing of pneumonia may 
reinforce a faulty diagnesis. The physi- 
cian must realize the trae cause of the 
symptoms. On T other hand, reap- 


| 
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pearance of stridor and wheezing after 
treatment should alert one to the pos- 
sibility of an FBA. 


Negative Bronchoscopic Finding 


Two children (196, 2/210) in this se- 
ries were diagnosed late because no 
FB was found by bronchoscopy at oth- 
er hospitals, and the children were 
then diagnosed as having pulmonary 
infections. With failure to clear the 
infections with appropriate therapy, 
these two children were sent to our 
hospital. At the time of a second bron- 
choscopy, we found granulation tissue 
and purulent secretions in the bron- 
chus. When the granulation tissue was 
removed, an FB (peanut) was found 
and successfully removed. Therefore, 
if granulation tissue is found some- 
where in the bronchus during bron- 
choscopy, an FB should be sought just 
below the granulation tissue. 

We hope that the analysis of the 
most common causes resulting in late 
diagnosis of FBA in children is of help 
to ear, nose, and throat physicians and 
pediatricians in their clinical work. 


CONCLUSIONS 


In this article we analyzed the 
causes creating a late diagnosis of FBA 
in children and the common complica- 
tions caused by the late diagnosis of 
FBA. The following conclusions can be 
drawn from the results of this retro- 
spective study. 
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1. A positive history of aspiration is 
of importance to make a correct diag- 
nosis of FBA in children. 

2. Parental negligence znd misdiag- 
nosis on the part of fellow professionals 
contribute significantly to the delay in 
the diagnosis of FBA. 

3. A history of repeated or persis- 
tent lobar or segmental pneumonia, 
especially failure of medical treatment 
to relieve a recurrent pneumonia, 
should direct the attention of the pedi- 
atricians to the presence ef an FB in 
the airway. 

4. Any child with symptoms of 
coughing, wheezing, decreased air en- 
try, and rhonchi, even if the initial 
choking episode is not witnessed by 
parents and/or even if chest roentgeno- 
graphic findings are normai, should be 
suspected of having an FB in the 
airway. 

5. The absence of symptoms and 
signs does not rule out the possibility 
of an FB diagnosis if the child has a 
positive history of aspiration. 

6. We suggest that in every child 
who has evidence of pulmonary symp- 
toms, or if medical treatment does not 
result in an early imprcvement of 
symptoms, endoscopy should be per- 
formed as early as possible. 
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The Prognostic Value of Endotracheal 
Tube-Air Leak Following Tracheal 
surgery in Children 


Allan B. Seid, MD; Michael S. Godin, MD; Seth M. Pransky, MD; Donald B. Kearns, MD; Bradley M. Peterson, MD 


* In an effort to determine if the endotra- 
cheal tube-leak pressure has prognostic 
value in relation to a successful outcome 
after one-stage laryngotracheal reconstruc- 
tion or cricoid split surgery, a retrospective 
analysis was performed on 17 children who 
had undergone such surgery. The daily leak 
pressures, length of intubation, and ulti- 
mate outcome of attempts at extubation 
were noted. One hundred percent of pa- 
tients with a leak pressure of less than 
20 cm H,O on the day before extubation 
were successfully extubated. In contrast, 
the failure rate was 10096 in children extu- 


he question of when to extubate a 
child who has undergone laryngo- 
tracheal surgery for respiratory ob- 
struction is an important one. Little 
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bated with a leak of greater than 30 mm H,O. 
The difference between these two groups 
was statistically significant (X^, 13.03). Six- 
ty percent of patients with leak pressures 
in the range of 21 to 30 cm H,O were 
successfully extubated. The endotrache- 
al tube-leak pressure is a parameter that 
has prognostic value, and should be con- 
sidered in determining when to extubate 
children who have undergone tracheal 
reconstructive surgery. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:880-882) 


objective data exist that are helpful in 
determining the optimal time for extu- 
bation. Parameters such as vital signs, 
pulmonary performance, and resump- 
tion of near-normal activity levels are 
all indicators of general health status, 
but do not specifically apply to the 
crucial area of the airway. Moreover, 
the use of an arbitrary period for extu- 
bation after surgery does not address 
the individual needs of these patients. 
This study demonstrates that the 
pressure at which air leaks around the 
endotracheal tube on administration of 
positive pressure is a useful prognostic 
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parameter for extubation after laryn- 
gotracheal surgery in children. 


MATERIALS AND METHODS 


Seventeen children who underwent laryn- 
gotracheoplasty with autologous rib or thy- 
roid cartilage graft and/or cricoid split at the 
Children’s Hospital and Health Center, San 
Diego, Calif, were the subjects for this 
study. All procedures were performed be- 
tween December 1982 and March 1989. All 
patients who entered the study had daily 
postoperative endotracheal tube-leak pres- 
sure values recorded in thehospital chart by 
a member of the respiratory therapy service. 
Several children who were-operated on dur- 
ing this time had incomplete records, and 
were excluded from this study. One of the 
children had an anterior cricoid split followed 
by a second anterior cricoid split 11 months 
later, and thereby generated two sets of data 
that were entered separately (Table 1, pa- 
tients 17 and 18). 

All children underwent surgery to relieve 
obstruction in the glottic and/or subglottic 
airspace. Obstruction was-divided into four 
grades as described by Cotton et al.' Grade 1 
signified less than 70% obstruction of the 
lumen; grade 2 signified between 70% and 
90% obstruction of the lumen; grade 3 signi- 
fied greater than 90% luminal stenosis, but 
still had an identifiable lumen, and grade 4 
cases exhibited complete laryngeal and/or 
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Age, y/mo/ 


Patient Sex Procedure 


Table 1.— Selected Data on Study Patients * 


Duration of 
Intubation 


1 1/ 1/F ACS 10 days 25 + 2 
8 1/9/F LTP 4 39 = T 
9 3/4/F LTP 11 10 + 2 
11 1/10/M LTP 14 18 + 2 
12 0/4/F ACS, PCS 8 17 + 3 
13 3/8/M LTP 11 10 + 2 
14 0/4/F ACS 10 12 t 3 
15 6/2/M LTP/PCS 14 31 -— 4 
16 1/1/M ACS 12 26 + 2 
17 0/6/F ACS 8 >40 ~ 3 
18 1/5/F ACS 8 23 + 3 


Obstruction 
Score 


Leak Pressure, 


cm H;O Result 


* LTP indicates laryngotraeneoplasty; ACS, anterior cricoid split; PCS, posterior cricoid split; T, tacheoma- 
lacia; F, female; M, male; ples sign, successful; and minus sign, unsuccessful. 


tracheal stenosis. Two œŒ the patients were 
found to be obstructing from tracheomalacia, 
rather than a fixed laryngotracheal stenosis, 
and were not given stenesis scores (Table 1, 
patients Sand 8). Thirteen of the 17 children 
were born prematurely, and had developed 
subglottic stenosis subsequent to endotra- 
cheal intubation during the first days of life. 
One patient (Table 1, patient 8) was born 
with Piemre-Robin sequence, necessitating 
tracheostomy plaeement at birth. Two of the 
children who were bora at term required 
early intubation, one due to meconium aspi- 
ration (Table 1, patien- 17) and one from 
extrinsic subglottic conspression from lym- 
phocytic thyroiditis. (Tale 1, patient 1). Fi- 
nally, one child sufferedthead trauma neces- 
sitating tracheostomy a: age 11 years, with 
subsequent tracheal stenosis (Table 1, pa- 
tient 5). 

The patients were managed postopera- 
tively according to a pretocol previously de- 
scribed by Kearns et al. In the course of the 
laryngotracheal surgery, a nasotracheal 
tube that-was appropriaze in size for the pa- 
tient’s age and weight ([age + 26] /4 = tube 
size) was placed and seeured below the pa- 
tient's nose. On completzon of the procedure, 
the child was transferred to the intensive 
care unit. Correct positiening of the endotra- 
cheal tube was confirmed roentgenographi- 
cally. The nasotracheal tube was left in place 
for 4 to 14 days, while the patient was man- 
aged by mechanical veatilation, neuromus- 
cular blockade (vecuronium, 0.1 mg/kg per 
hour), intravenous sedation (lorazepam, 
1 mg/kg for 4 to 6 hour-; fentanyl, 12 pg/kg 
per hour), and total parenteral nutrition. The 


head was maintained in the midline position 
to avoid any movement of the endotracheal 
tube. Intravenous steroids (dexamethasone, 
1 mg/kg per day) were started 48 hours prior 
to extubation, which was performed either in 
the intensive care unit or in the operating 
room. 

The endotracheal leak pressure was as- 
sessed using an oxygen delivery bag in a 
series with a manometer connected to the 
nasotracheal tube, in a manner identical to 
that of Finholt et al." The leak pressure was 
defined as the positive inspiratory pressure 
required to cause an audible escape of gas 
from around the endotracheal tube. It was 
measured in the following manner: a stetho- 
scope was placed on the skin over the larynx 
and the pressure relief valve in the ventilat- 
ing bag was closed. Pressure was slowly in- 
creased in the bag until an escape of air was 
heard. The manometer pressure at which the 
leak occurred was recorded. 


RESULTS 


The age, sex, surgical procedure, 
duration of intubation, preoperative 
obstruction score, leak pressure 1 day 
prior to extubation, and result of extu- 
bation for each child is given in Table 
1. An outcome was termed a failure if 
the patient underwent reintubation, 
tracheostomy, or an additional laryn- 
gotracheal surgery following extuba- 
tion. The positive inspiratory pressure 
required to cause audible air escape 
around the endotracheal tube on the 
day before extubation was recorded as 
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Table 2.— Study Patients Grouped by 
Leak Pressure 


Leak 
Pressure, 
cm H;O 
1-10 
11-20 
21-30 
31-40 
Over 40 









Patients Success Failure 






o mo Oc 
oOooco c 
CQ mnmoOooO] 


the patient's leak pressure. The reason 
this value was obtained 1 day before 
extubation was that the neuromuscu- 
lar blocking agents were weaned and 
then stopped on the day cf extubation. 
Cessation of chemical paralysis was 
uniformly associated with an increase 
in leak pressure, which was believed to 
be more reflective of the restoration of 
hypopharyngeal and laryngeal muscu- 
lar tone than laryngotracheal patency. 
Eleven patients had successful out- 
comes (61%), and seven were counted 
as failures (89%). The average air leak 
pressure for the successful group was 
17 em H,O, and that for the failing 
group was 35 cm H,O. Leak pres- 
sures recorded as greater than 40 cm 
H,O were counted as 40 for the pur- 
poses of averaging. This difference 
yielded a x^ of 18.02, which is signifi- 
eant at P<.001. Successful patients 
were intubated for an average of 11.9 
days, compared with failing patients, 
who were extubated after an average 
of 8.8 days. The average age for the 
successful group was 20 months; that 
for the failing group was 46 months. 
Three patients were neted to have a 
grade 4 luminal stenosis precperative- 
ly; five children were considered grade 
3; eight had grade 2 obstruction, and 
two had tracheal collapse, rather than 
fixed stenosis as the dominant feature 
of their obstruction (Table 1). The 
probability of a successful outcome for 
a patient with grade 2 obstruction was 
slightly higher than that for children 
with group 3 stenosis (P<.05, but 
greater than .02), and significantly 
higher than that for grade 4 patients 
(P<.01). 
Patients were groupec according to 
air-leak pressures (Table 2). From Ta- 
ble 2, it can be seen that all eight 
patients with a leak pressure of 20 cm 
H,O or less succeeded, and all five 
children with leak pressures over 
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30 em H,O failed. The difference be- 
tween these two groups was highly 
significant (x*, 13.03; P<.001). Three 
of the five children with leak pressures 
between 21 and 30 cm H,O were suc- 
cessfully extubated, the remaining two 
patients failed. 


COMMENT 


The concept of using the leak pres- 
sure as a prognostic indicator of extu- 
bation suceess is not new. Crockett et 
al have advocated using an air-leak 
pressure of less than 20 to 30 em H,O 
as the main criterion in determining 
when to extubate patients with su- 
praglottitis. If the patient's leak pres- 
sure was higher than 20 to 30 cem H,O, 
then the endotracheal tube position 
was maintained, and the air-leak pres- 
sure was rechecked in 6 to 12 hours. 
Air-leak pressure has supplanted di- 
rect and flexible fiberoptic laryngosco- 
py in their decision-making process, 
and has “proven to be a reliable indica- 
tor of the extent of laryngeal inflam- 
mation” aceording to these authors.’ It 
is notable that none of the 78 patients 
in their study required reintubation. 

In another report, the air-leak pres- 
sure was used to help determine the 
optimal time for extubating children 
with croup.’ That study found that 
while 38% of patients with no leak 
failed extubation, only 13% of patients 
with a demonstrable leak were not 
successfully extubated. The authors 
concluded that the air leak test was a 
“helpful but not absolutely prognostic 
factor for successful extubation,” and 
that most children with croup and a 
leak pressure of less than 40 em H,O 
could be extubated safely. 

For the leak pressure test to be 
valid, the endotracheal tube must be of 
the correct size for the child’s size, 
weight, anc laryngotracheal anatomy. 
We use standard tables of nasotracheal 
tube size and formulas based on age of 
the child (eg, [age + 26]/4 = tube 
size) to assess tube size requirements. 
Measurement of endotracheal tube air- 
leak pressure at the time of intubation 
to ensure proper size selection has 
been advocated in the literature for 
patients undergoing anterior cricoid 
split" and elective surgery as well.’ 

In 1985 and 1986, Finholt et al" 
evaluated the validity and accuracy of 


the air-leak pressure test. The “stan- 
dard technique” for assessing leak 
pressure, which is identical to that 
delineated in this article, is described. 
In this study, it was determined that 
varying endotracheal tube depth and 
gas flow rate produced no significant 
effect on leak pressure. Changes in 
either the depth of neuromuscular 
blockade (with concomitant alteration 
of laryngeal and hypopharyngeal mus- 
cular tone), or head position, however, 
altered the leak pressure significantly. 
Since complete neuromuscular block- 
ade and maintenance of the head in the 
neutral position at all times is adhered 
to in our postoperative protocol for 
all laryngotracheal surgery patients, 
these factors should not affect leak 
pressures recorded for the children in 
our study. 

Finholt et al* compared the standard 
leak test with a more sophisticated 
technique using a microphone and 
pressure transducer and recorder to 
measure endotracheal tube-leak pres- 
sures in swine. The authors reported 
no significant difference between the 
two methods. The tracheas of these 
animals were then removed and cross- 
sectioned. A linear relationship was 
found between tracheal lumen size and 
tube size for both high- and low-leak 
pressures. The authors concluded that 
air-leak testing using a stethoscope, 
ventilation bag, and manometer was a 
sensitive, accurate method, and that 
leak pressure “accurately portrayed fit 
between tube and trachea.” 

It has also been shown in animal 
studies that laryngeal injury from pro- 
longed intubation is primarily medi- 
ated by pressure exerted by the walls 
of the endotracheal tube.” Ischemic 
injury results when the pressure ex- 
ceeds capillary perfusion pressure in 
the tracheal wall. For this reason, it 
has been our practice to maintain the 
patient’s mean arterial pressure at 25 
to 30 mm Hg above the air-leak pres- 
sure, which is easily converted from 
centimeters of water to millimeters of 
mercury. Thus, the leak pressure is a 
useful parameter; not only to select a 
time that is optimal for extubation, but 
also to guard against laryngotracheal 
injury from the endotracheal tube 
itself. 

Finally, it is interesting that the 
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average age of the successful group (20 
months) was less than half that of the 
failing group (46 months. The dispari- 
ty is explained by the fact that several 
of the older children had undergone 
previous, unsuccessful laryngotracheal 
procedures. It may be inferred that 
these children began with more serious 
disease than many of the successfully 
extubated patients, for as Cotton et al’ 
have written: "severe stenoses in- 
crease the likelihood of patients requir- 
ing multiple procedures to achieve 
decannulation.” 

From the foregoing data and de- 
scription, we conclude the following. 

1. The endotracheal tube air-leak 
pressure test is a reliabe and easily 
obtained parameter that is helpful in 
determining the optimal time to extu- 
bate children who have undergone lar- 
yngotracheal surgery. 

2. Children with leak pressures of 
20 em H,O or less on the day prior to 
extubation are more likely to be suc- 
cessfully extubated than patients with 
leak pressures above 30 cm H,O. 

3. Extubation of children who 
have undergone laryngotracheal sur- 
gery and have leak pressures above 


20 em H,O should be postponed if 


possible to allow local swelling and 
inflammation to diminish. 
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Actinomycosis in Obstructive Tonsillar 


Hypertrophy and Recurrent Tonsillitis 


Seth M. Pransky, MD; Jeffrey I. Feldman, MD; Donald B. Kearns, MD; Allan B. Seid, MD; Glenn F. Billman, MD 


è A quantitative analysis of adenoid and 
tonsillar specimens from 460 patients was 
performed. The patients underwent tonsil- 
lectomy or adenotonsillectomy for either 
recurrent tonsillitis or obstructive tonsillar 
hypertrophy. Histologic preparations re- 
vealed Actinomycetes as statistically more 
prevalent in the obstructive population. The 
presence ef Actinomycetes in the adenoton- 
sillar core of this diagnostic group may 
indicate an etiologic role for this organism 
in tonsillar and adenoida! hypertrophy. 

(Arch @tolaryngol Head Neck Surg. 
1991;117:883-885) 


A 5 m ir | infection involves 
the cervicofacial, abdominopel- 
vic, and pulmonothoracic regions in 
order of frequency. The cervicofacial 
manifestation referred to as “lumpy 
jaw” has two distinet presentations. 
The first is a slowly enlarging painless 
lesion loeated at the facial vessel pedi- 
cle near the inferior border of the 
mandible. The second is a more painful 
and acutely indurated swelling found 
at the angle of the mandible or in the 
submandibular triangle.’ Diagnosis 
may be achieved with-excision or when 
the enlamging pseudotumor develops a 
fistula and exudes “Sulfur granules.” 
That the infection usually presents in 
the high cervical nedal region is a 
direct result of the oral and dental 
location ef the organism. 

Actinomyces israelii and Actinomy- 
ces naeslundii are the most frequently 
isolated pathogenic Actinomycetes and 


Acceptedfor publication January 22, 1991. 

From the Departments of Otolaryngology (Drs 
Pransky, Feldman, Kearns, and Seid) and Patholo- 
gy (Dr Billman), Childrens Hospital and Health 
Center, San Diego, Calif; aad the Department of 
Surgery, Division of Head and Neck Surgery, Uni- 
versity of California, San Diego (Drs Pransky, 
Kearns, and Seid). 

Presented at the annual meeting of the American 
Society of Pediatrie Otolaryngology, Toronto, On- 
tario, Canada, May 19, 1990. 

Reprint vequests to the Pediatrie Otolaryngolo- 
gy Associstes, 3030 Berger Ave, Suite 402, San 
Diego, CA 92123 (Dr Pransky). 


are usually found in gingival crypts, 
dental calculi, and tonsillar crypts.’ 
Actinomycetes are anaerobes that rely 
on proteolytic enzymes,’ and they have 
a diminished oxidation-reduction po- 
tential to proliferate and to invade 
surrounding tissue. Dental extractions 
and caries are associated with tissue 
necrosis and mucosal breaks—factors 
that may predispose and often precede 
cervicofacial Actinomycetes.” 

Tonsillar infection with Actinomy- 
cetes may occur in the same fashion. 
Pyogenic aerobic and anaerobic infec- 
tion of the tonsil will diminish the 
oxidation-reduction potential. In this 
situation, actinomycotic organisms 
normally present within the tonsillar 
crypts may colonize, proliferate, or 
directly invade tonsillar tissue. It is 
not fully known what clinical impact 
this may have.*” 

The microbiological composition of 
the tonsils and adenoids has been well 
described previously. Several signifi- 
cant differences have been clearly 
identified between surface and core 
flora,’ and between infective and hy- 
pertrophic subgroups of both adenoi- 
dal’ and tonsillar* specimens. It has 
been shown that core tissue culture 
reflects clinical disease more accurate- 
ly than surface culture. Using histolog- 
ic sections, this study evaluated the 
presence of Actinomycetes within the 
substance of adenoidal and tonsillar 
tissue in both obstructive and recur- 
rently infected patients. On the basis 
of our data, it is postulated that actino- 
mycete colonization or infection may 
play an etiologic role in the develop- 


ment of obstructive tonsillar 
hypertrophy. 
PATIENTS, MATERIALS, AND 
METHODS 
Patients 


A total of 460 patients who underwent ton- 
sillectomy or adenotonsillectomy between 
January 1988 and March 1989 were the basis 
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for this article. Gender and age composition 
of the patient population is summarized in 
Table 1. Five groups were defined (Table 2). 
Group A consisted of those with obstructive 
tonsillar hypertrophy and had the following 
indications for surgery as described by Zalzal 
and Cotton": (1) cor pulmonale; (2) sleep ap- 
nea syndrome; (3) severe obstruction to the 
upper airway but with less severity than cor 
pulmonale or sleep apnea; and (4) malocclu- 
sion caused by an open-moutHreondition with 
hypertrophie tonsils. Group B consisted of 
those with recurrent tonsillitis and had the 
following indications for surgery’: document- 
ed recurrent tonsillitis of at least seven epi- 
sodes in 1 year; or five episodes per year for 
2 years; or three episodes per year for 3 
years. Patients with peritonsillar abscess or 
suspected malignancy as the rationale for 
operative intervention were not included. 
Groups C and D consisted of those patients 
who fulfill the criteria for obstruction or re- 
current infection, respectively, but who also 
had a significant histaric component of either 
infection (group C) or obstruetion (group D) 
in addition to their primary imdicator. Group 
E consisted of those patients who had both 
infectious and obstructive indications for 
surgery. 


Histologic Examination 


Surgically excised specimens were 
promptly transported to the pathology lab- 
oratory in containers filled with sterile saline 
where they underwent a systemic gross ex- 
amination and were serially sectioned. A rep- 
resentative section of each part was selected 
for formalin fixation, paraffin embedding, 
and microscopic slide preparation. All light- 
microscopic observations were performed on 
hematoxylin-eosin-stained slides by staff pa- 
thologists. The assessment of each tissue 
sample included the evaluaticn of all mucosal 
surfaces, tonsillar crypts, and associated 
lymphoid tissue. Specific observations were 
made pertaining to tne presence or absence 
of inflammation and/or minor salivary gland 
abnormalities. Actinomyces or “sulfur 
granules” were recognized as aggregates of 
filamentous basophilic microorganisms ar- 
ranged in a radial spckelike fashion (Figure). 
When the samples were believed to be equiv- 
ocal, slides were stained by methenamine- 
silver to permit the visualization of the char- 
acteristic branched bacterial forms. 
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Table 1.—Patient Characteristics 


Age, y 












Total 





6-10 11-16 





Table 2.— Indications for Surgery 


Group Indication 


A Obstructive tonsillar hypertrophy 
B Recurrent tonsillitis 
C Obstructive hypertrophy with history 
of infection i 
D Recurrent infection with history 
of obstruction 
Both infection and obstruction 
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neutrophils. 


Table 4.—Focus on Groups A and B 







Table 3.— Surgery Across Mee ir 
: ctinomycosis 
Population Groups farted abd 
Surgical Procedure, 
No. (96) 







Tonsillectomy 41 
Adenotonsil- 

lectomy 213 45 14 28 
Total 254 135 22 44 





Patients with 
actinomycosis 55 (21.7) 17 (12.6) 

Tonsillectomy 11 (26.8) 14 (15.6) 

Adenotonsil- 

lectomy 


<.050 
<.250 






44 (20.7) 3(6.7)  «.050 








Tonsillectomy 
(N = 156) 


Adenotonsillectomy 
(N = 304) 44° (14.5) 3* (1.0) 5* (1.6) 2 (0.7) o (0) 54 (17.8) 


11 (7.1) 14 (9.0) 3 (1.9) 2 (1.3) o (0) 30 (19.2) 


Total 55 (12) 17 (3.7) 8 (1.7) 4 (0.9) O (0) 84 (18.3) 


* Twelve patients in the adenotonsillectomy group had actinomycosis identified in adenoids: 10 in group A; 
and one each in groups B and C. 


Statistical Analysis 


Table 6.—Focus on Groups A and B 


The statistical significance of observed dif- 
ferences between diagnostic groups as 
shown in Tables 3 and 4 was determined by 
means of the x’ test. 


RESULTS 


Of all patients in this study, 18.3% 
had Actinomycetes identified within 
their surgical specimens. Table 5 cor- 
relates surgical procedure with the 


Surgical 
Procedure by 
Population 
Group" 


Tonsillectomy 
Adenotonsil- 

lectomy 
Total 


* P < .005. 
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Aggregates of basophilic, filamentous Actinomycetes located within tonsillar crypts end enveloped by 


presence of Actinomycetes document- 
ed by histologic examination. The ma- 
jority (75%) of patients with Actino- 
mycetes identified underwent 
tonsillectomy or adenotonsillectomy 
for obstructive indications. Obstruc- 
tive patients (group A) preferentially 
underwent adenotonsillectomy, while 
infective patients (group 3) principally 
underwent tonsillectomy ‘Table 4). Ac- ` 
tinomycete colonization was found to 
be significantly more prominent in the 
obstructive groups (Table 6). Among 
those patients undergoing tonsillecto- 
my alone, no statistically significant 
difference in the rate of actinomycete 
identification between che infected 
group and the obstructed group could 
be established. However, a statistical- 
ly significant higher prevalence of Ac- 
tinomycetes in the tonsils of obstructed 
patients undergoing  acenotonsillec- 
tomy was documented. 

Twelve patients in the adenotonsil- 
lectomy group had Actimomycetes in 
the adenoids; 10 were in zroup A and 
one was in group C (Table 3). Although 
the numbers are too smal for statisti- 
cal analysis, the trend is consistent 
with Actinomycetes being present in 
patients with lymphoid hypertrophy 
causing airway obstructior. 


COMMENT 


Actinomycetes have been histologi- 
cally observed in tonsilla" specimens 
since 1896, with an occurrence rate 
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between 1.3% and 24.396." However, 
these earlier studies did not correlate 
the incidenee of colonization with the 
indications for surgical mtervention. 

More recent studies have focused on 
the microbiological amalysis of ade- 
noids' and tensils* comparing hypertro- 
phic and infective subgroups. The com- 
mon finding in hese scudies was the 
higher prevalence of B4actamase-—pro- 
ducing bacteria in the infective group. 
This has been the impetus to evaluate 
core tonsillar specimens for g-lactama- 
se-producing bacteria." In one of these 
studies, Brook’ found Actinomycetes in 
8.7% of core specimens but none from 
surface specimens. He also analyzed 
adenoidal core cultures and isolated 
Actinomycetes in 10% ef samples. No 
significant difference in isolation rates 
between the various diagnostic groups 
was reported due to thesmall sampling 
number. | 

Core tissue analysis is an important 
tool in assessing tonsillar infection for 
several reasons. First, core tissue 
samples may be shielded from the ef- 
fect of antimicrobials that may sterilize 
surface tissue. Second, infective anaer- 
obic microerganisms may only be able 
to survive within the microenviron- 


- ment created within the tonsillar 


crypts. In this study weased histologic 
sections to analyze the core tissue for 
Actinomycetes rather than microbio- 
logical isolation. The ability to identify 
Actinomycetes histalogically is 
straightforward ia mar possibly have 
a higher yield than culture. Culture 
confirmation of the presence of Actino- 
mycetes is successful in less than half 
the known cases. The kigh number of 
false-negative results reported is be- 
lieved to be due to culture overgrowth 
by other organisms, fai ure of growth 
following antibietic therapy, and fail- 
ure of growth due to inadequate anaer- 
obie conditions.“ While culture is 
classically believed to be the most de- 
finitive means of identification, biopsy 
of infected tissues, incuding tonsils, 
has also been shown to be diagnos- 
tig. $” 

When all surgical patients are con- 
sidered, an increased prevalence of 
Actinomycetes within tne obstructive 
group of patients was identified. In the 
tonsillectomy subgroup alone, no sta- 
tistically signifieant difference in the 


prevalence of Actinomycetes within 
the obstructed and infected groups 
could be established. This finding may 
potentially be explained by the fact 
that most patients who underwent 
only a tonsillectomy belonged to the 
infected group (Table 4). Actinomy- 
cetes were found in the infected group 
but much less so than in the obstructed 
group. One potential explanation for 
this may be that the infected patients 
received more, or prolonged, antibiotic 
therapy that may have cleared the 
tissues of Actinomycetes. 

The relatively small number of Ac- 
tinomycetes isolated in the adenoid 
specimens prevented statistical analy- 
sis. They were, nevertheless, far more 
prevalent in the hypertrophy group. 

These results then document an in- 
creased prevalence of Actinomycetes 
in patients undergoing adenotonsillec- 
tomy to alleviate obstructive symp- 
toms. Approximately one in five of all 
patients had Actinomycetes identified 
within their surgical material. Of 
these, 75% of them belonged to the 
hypertrophy group. This finding sug- 
gests that core tissue colonization with 
Actinomycetes may, in some way, be 
associated with lymphoid hyperplasia. 
Just as B-lactamase-resistant antibiot- 
ics have been suggested for recurrent 
tonsillitis, penicillin in high doses for 
prolonged periods may eradicate Ac- 
tinomycetes colonies in the tonsils and 
thereby mitigate tonsillar enlarge- 
ment. Therefore, when confronted 
with tonsillar hypertrophy (not creat- 
ing acute airway distress), which has 
not received appropriate and aggres- 
sive antimicrobial treatment, an 
empiric trial of penicillin orally 
(100 mg/kg per day divided four times 
daily) should be considered in an effort 
to medically manage the patient. One 
would expect some improvement in 
symptoms within the first several 
weeks of therapy and treatment should 
be continued 12 weeks. However, as is 
classically the case with Actinomycetes 
elsewhere in the head and neck, surgi- 
cal excision may ultimately be required 
for definitive treatment." 

Others have noted the possibility of 
spread of actinomycosis to the cervico- 
facial region secondary to chronic in- 
fection within Waldeyers ring." Our 
findings of actinomycosis within the 
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tonsils may have even more signifi- 
cance when considering the rapidly 
enlarging immunocompromised patient 
population and their increased risk for 
disseminated infection.” 

This study found a significant num- 
ber of patients with Actinomycetes 
contained within core adenotonsillar 
tissue. A statistically significant differ- 
ence in the prevalence of Actinomy- 
cetes found in patients undergoing sur- 
gery for obstructive indication 
compared with those undergoing sur- 
gery for recurrent infections was es- 
tablished. Thus, when confronted with 
adenotonsillar hypertrophy, subclinical 
actinomycotic colonization or infection 
should be considered as a potential 
etiologic mechanism. 
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Use of Tap Water and Disinfection 
Practices in Outpatient Settings 


A Survey of Otolaryngologists 


Philip W. Lowry, MD, William R. Jarvis, MD 


* A survey of otolaryngologists belong- 
ing to the American Academy of Otolaryn- 
gology-Head and Neck Surgery was con- 
ducted to estimate the frequency of tap 
water use during otologic examinations and 
to assess methods used for disinfection of 
otologic instruments in outpatient settings. 
Questionnaires were returned by 516 per- 
sons residing in 49 states. Tap water was 
used commonly for rinsing suction tips 
while suctioning patients even with tympan- 
ic membrane perforations (4596). Most re- 
spondents (87%) reported that their otolo- 
gic instruments undergo either high-level 
disinfection or sterilization between patient 
examinations; however, only 63% to 67% of 
respondents reported adequate duration of 
treatment times (high-level disinfection, 
730 minutes; boiling, —5 minutes; or auto- 
claving, —20 minutes). The risk posed by 
the use of tap water during otologic exami- 
nations and the need for adequate disinfect- 
ion of otologic instruments between patient 
examinations are presented. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:886-888) 


I^ 1915 Mycobacterium tuberculosis 
was reported to be the cause of 5096 
of chronie otitis media cases among 
children less than 1 year of age in the 
United States.' Cases of middle ear 
infeetion due to M tuberculosis still 
occur in the United States and are 
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generally characterized by chronic se- 
rous otorrhea with formation of abun- 
dant granulation tissue." A similar 
syndrome has been described for infec- 
tion caused by nontuberculous myco- 
bacteria; two sporadic 2ases of otomas- 
toiditis due to Mycobacterium avium 
complex*' and two speradic cases due 
to Mycobacterium fortuitum have 
been reported."' In addition, 17 otitis 
media cases due to Mycobacterium 
chelonae occurred in asingle ear, nose, 
and throat practice in Louisiana; six of 
the patients required tympanoplasty 
and/or mastoidectomy. 

The Louisiana outbreak was attrib- 
uted to two factors: (1) contaminated 
tap water circulating <n office suction 
sinks was used to rinse suction cathe- 
ters during the process of suctioning 
patients ears; and (2) otologic instru- 
ments (except for ear speculums) were 
only sterilized on a weekly basis. Ear 
speculums were never sterilized.* As 
nontuberculous mycobacteria are com- 
monly found in the zquatie environ- 
ment' and have been recovered from 
83% of municipal water supplies," oto- 
logic instruments should undergo high 
level disinfection or sterilization be- 
tween patient examinations to prevent 
infection with these organisms. A sur- 
vey of otolaryngologists was conducted 
to determine the frequency of tap wa- 
ter use during ear irrigation and suc- 
tioning, and to assess disinfection 
methods used in outpatient settings. 


MATERIALS AND METHODS 


Approximately 10% of 6921 otolaryngolo- 
gists belonging to the American Academy of 
Otolaryngology-Head amd Neck Surgery 
and practicing in the United States were sur- 
veyed. On May 10 and 11, :988, 721 question- 
naires were mailed to a random sample of the 
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academy members. On June 24, 1988, a sec- 
ond questionnaire was mailed to all i 
nonresponders. 

Each physician was ques-ioned regarding 
the following practices in his or her office: use 
of tap water for ear irrigation and the clinical 
setting(s) in which it is used: use of tap water 
for removing ear debris from suction tips 
during the suctioning procedure and the clin- 
ical setting(s) under which i- is used; method 
of cleaning ear speculums and suction tips 
between individual patiert examinations; 
the frequency with which otologic instru- 
ments (such as suction tips and ear specu- 
lums) undergo high-level disinfection or ster- 
ilization; the number of patients seen per 
year with ear drainage who failed to respond 
to three consecutive courses of antimicrobial 
therapy; whether an acid-‘ast stain and/or 
culture of ear drainage had ever been or- ` 
dered on a patient with chronie otorrhea; and 
whether a patient had ever had M chelonae 
isolated from ear drainage. 


RESULTS 


A total of 516 (72%) questionnaires 
were returned by otolaryngologists re- 
siding in 49 states and the District of 
Columbia; 493 questiennaires were 
complete enough to be included in the 
analysis. The responses to each area of 
questioning were as follews. 


Use of Tap Water During 
Ear Irrigation 


Seventy-three percent of respon- 
dents reported using tap water for ear 
irrigation in their offices. When asked 
under which clinical setzing(s) tap wa- 
ter was used for ear irrigations (re- 
spondents checked as many settings as 
applied), 70% reported using tap water 
for patients with nondraining ears, 
14% for patients with draining ears but 
without tympanic membrane perfora- 
tions, 1% for patients with draining 
ears and tympanic membrane perfora- 
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Methad 


Rinse with tap water alone 

Clean with alcohol swab aione 

Place in boiling water alore 

Disposabie speculums 

Soak in tap water and liquid detergent alone 

Soak in a high-level disinfectantt alone 

Autoclave alone - 

Combination of methods but including high-level 
disinfection, boiling, or autoclaving 

Other combination 


* Based on 484 responses to this question. 







tThe following examples of high-level disinfectants were included in the ques- 
tionnaire: 60% hydrogen pero»ide, wet pasteurization (75°C for 30 minutes), phe- 
nolic solutions, iodophors, ethyl, or isopropyl alcohol (70% to 90%), and glutaral- 


dehyde. 

| 
j | 
tions, and 196 for patients with drain- 
ing ears and tympanotomy tube(s) in 
place. | 


Use cf Tap Waterfor Rinsing 
Suction Tips 


Sixty-three percent of respondents 
reported using tap water for clearing 
ear debris from suction tips during the 
course of suctioning patients’ ears. 
When asked under which clinical set- 
ting(s) tap water was used for this 
purpose (respondents checked as many 
settings as applied), 52% reported us- 
ing this technique on patients with 
draining ears but without tympanic 
membrane perforations, 45% on pa- 
tients with draining ears and tympanic 
membrane perforations, and 42% on 
patients with draining ears and tym- 
panotomy tube(s) in piace. 


Method(s) Used to Clean 
Ear Speculums 


Among 484 persons responding to 
this question, 19 (4%) used disposable 
speculums, 240 (50%) used a single- 
step method, and 25 (46%) used a 
multistep method to clean their ear 
speculums (Table 1). Forty-eight dif- 
ferent cleaning combinations were re- 
ported. Four hundred seventeen (86%) 
of 484 respondents reported the use of 
disposable speculums or high-level dis- 
infection, boiling, or autoclaving as 
part of their cleaning process (whether 
it was single or multistep). However, 
only 322 (67%) of 484 respondents re- 
ported adequate lengths of treatment 
(high-level disinfection, 730 minutes; 
boiling, =5 minutes; and/or autoclav- 
ing, =>20 minutes) or the use of dispos- 


] 
Table 1.— Methods Used to Clean Ear Speculums in 
Otolaryngology Outpatient Settings, United States, 1988" 
















No. (96) 


1 (0.2) Rinse with tap water alone 
8 (2) Disposable suction tips 
9 (2) Clean with alcohol swab alone 
19 (4) Place in boiling water alone 
32 (7) Soak in tap water and liquid detergent alone 
88 (18) Soak in a high-level disinfectantt alone 
102 (21) Autoclave alone 
199 (41) disinfection, boiling, or autoclaving 
26 (5) Other combination 


dehyde. 


Table 2.— Methods Used to Clean Suction Tips in 
Otolaryngology Outpatient Settings, United States, 1988* 


1 (0.2) 
1 (0.2) 


Method 


3 (1) 
11 (2) 
22 (5) 
80 (17) 

117 (25) 


Combination of methods but including high-level 


217 (47) 
16 (3) 





* Based on 484 responses to this question. 

tThe following examples of high-level disinfectants were included in the ques- 
tionnaire: 60% hydrogen peroxide, wet pasteurization (75°C for 30 minutes), phe- 
nolic solutions, iodophors, ethyl, or isopropyl alcohol (70% to 90%), and glutaral- 


Table 3.—Frequency of High-Level Disinfection (HLD) and/or Sterilization (Ster) of 


Otologic Instruments in Otolaryngology Outpatient Settings, United States, 1988* 


Frequency 


HLD, 
No. (%) 





Ster, 
No. (%) 


HLD or Ster, 
No. (%) 


Between patient examinations 


Not between patient 
examinations, but 
Twice daily 


Once daily 
Two to three times weekly 
Once weekly 
Less than once weekly 
Never 


216 (45) 


8 (2) 
22 (5) 
4 (1) 
6 (1) 
5 (1) 


261 (54) 419 (87) 


9 (2) 15 (3) 
21 (4) 40 (8) 
4 (1) 8 (2) 
10 (2) 16 (3) 
4 (1) 8 (2) 


17 (4) 


* Based on 481 responses to this question (a small percentage of respondents selected more than one 


choice). 


able speculums. Durations of treat- 
ment were cited by 315 (76%) of 417 
respondents; median duration of high- 
level disinfection was 60 minutes 
(range, 5 minutes to 36 hours), median 
duration of boiling was 30 minutes 
(range, 5 minutes to 5 hours), and 
median duration of autoclaving was 30 
minutes (range, 3 minutes to 12 hours). 


Method(s) Used to Clean 
Suction Tips 


Two hundred thirty-five (50%) re- 
spondents reported a single-step clean- 
ing method for cleaning suction tips, 
and 233 respondents (50%) reported a 
multistep procedure. In all, 426 (91%) 
of 468 respondents used disposable 
suction tips or high-level disinfection, 
boiling, or autoclaving as part of their 
method of cleaning (either alone or as 
part of a multistep procedure). Howev- 
er, only 63% of all respondents 
(293/468) reported using adequate 
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lengths of treatment (high-level disin- 
fection, 230 minutes; boiling, 75 min- 
utes; and/or autoclaving, =20 minutes) 
or the use of disposable suction tips. 
Duration of treatments were given by 
304 (71%) of 426 respondents; median 
duration of treatment for suction tips 
were the same as for ear speculums. 


Frequency of High-Level 
Disinfection or Sterilization 


When asked how frequently the oto- 
logic instruments such as ear specu- 
lums and suction tips used in their 
offices underwent high-level disinfect- 
ion or sterilization, 419 (87%) of 481 
respondents reported that their otolo- 
gic instruments received one or the 
other of these treatments between 
each patient examination (Table 3). 
However, 13% of respondents failed to 
use either high-level disinfection or 
sterilization between each patient ex- 
amination; 40 (8%) and 16 (3%) claimed 
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that instruments received high-level 
disinfection or sterilization on a daily 
basis and on a weekly basis, respec- 
tively; and 17 (496) reported that in- 
struments in their office never re- 
ceived either type of treatment. 


Clinical Information 


Four hundred twenty-two respon- 
dents reported a median of six patients 
(range, 0 to 500 patients) seen annually 
that failed to respond to three consecu- 
tive courses of antimicrobial therapy. 
When asked whether they had ever 
ordered an acid-fast stain and/or cul- 
ture on a patient, 351 (72%) of 489 
respondents claimed that they had 
done so on at least one occasion. When 
asked whether they had ever identified 
a patient with M chelonae isolated 
from ear drainage, 16 (3.2%) of 487 
respondents stated that at least one 
such patient had been identified. 


COMMENT 


The inappropriate use of office tap 
water for rinsing suction tips and the 
failure to appropriately disinfect ear 
speculums was responsible for a large 
outbreak of otitis media due to M 
chelonae in a Louisiana ear, nose, and 
throat office"; this survey was conduct- 
ed to assess the use of tap water in ear, 
nose, and throat practices across the 
United States. Our study suggests 
that tap water is used commonly by 
otolaryngologists for irrigating and 
suctioning patients ears. For ear irri- 
gation, a larger proportion of respon- 
dents used tap water on patients with 
nondraining ears (70%) than for pa- 
tients with draining ears (14%); few 
physieians used tap water for irriga- 
tion if the patient was known to have 
nonintact tympanic membrane(s) (196). 

Alternately, a large proportion of 
respondents (63%) used tap water for 
rinsing ear debris from suction tips 
during the process of suctioning, even 
if they knew the patients had known 
tympanic membrane  perforation(s) 
(45%) or tympanotomy tube(s) (4296). 
Since the suction tip is often rapidly 
inserted following each rinsing, tap 
water could readily be introduced in 
the ear canal as a result of this prac- 
tice. Rinsing suction tips with tap wa- 
ter obtained from suction sinks may be 
partieularly hazardous, since the sinks 


may contain infectious ear debris col- 
lected from multiple patients and may 
be infrequently disinfected. A highly 
resistant strain of M chelonae was 
recovered from the office suction sink 
in the Louisiana outbreak." Given the 
widespread but underrecognized pres- 
ence of bacteria, fungi, and viruses in 
potable water," use of tap water for 
ear examinations or rinsing instru- 
ments is not recommended, particular- 
ly for patients with nonintact tympanic 
membranes. 

As  nontuberculous mycobacteria 
may be more resistant to chemical 
germieides than other naturally occur- 
ring water microorganisms," the Cen- 
ters for Disease Control (Atlanta, Ga) 
recommends that all instruments con- 
tacting mucous membranes, including 
the tympanie membrane, undergo ei- 
ther high-level disinfection with a 
chemical germicide or sterilization (by 
boiling or autoclaving)." Chemical ger- 
micides capable of achieving high-level 
disinfection are registered by the En- 
vironmental Protection Agency and 
generally require an instrument con- 
tact time of at least 30 minutes." Auto- 
claving should be performed for a mini- 
mum of 20 minutes. Cleaning with an 
alcohol swab is generally inadequate as 
surface contact is not uniform; care 
must be taken that instruments are not 
rinsed with tap water (as a final step) 
following high-level disinfection or 
sterilization. 

To prevent patient-to-patient trans- 
fer of microorganisms via contaminat- 
ed instruments as was described in the 
Louisiana outbreak," instruments must 
undergo high-level disinfection or ster- 
ilization between each patient exami- 
nation. Our survey suggests that most 
otolaryngologists (8796) do disinfect or 
sterilize their instruments between pa- 
tient examinations; however, 13% of 
respondents use high-level disinfection 
or sterilization of instruments on a less 
frequent basis, and 496 never disinfect 
or sterilize their instruments. 

Physicians participating in the sur- 
vey reported seeing a relatively large 
number of patients with chronic ear 
drainage (a median of six patients an- 
nually), and a surprisingly high num- 
ber of respondents (3.296) reported the 
isolation of M chelonae from patient(s) 
in their practice. The latter finding 
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suggests that middle ear infection due 
to mycobacteria occur more frequently 
than is commonly recognized. As treat- 
ment of these cases may be difficult, 
and generally requires middle ear dé- 
bridement as well as prolonged antimi- 
crobial therapy,” it is important that 
otolaryngologists understand the risk 
posed by use of tap water during pa- 
tient examinations, and/or for cleaning 
otologie instruments. Patient-to-pa- 
tient transfer of nontuberculous myco- 
bacteria can best be prevented by 
high-level disinfection or sterilization 
of instruments between each patient 
examination. 


We are grateful to Jerome C. Goldstein, MD, of 
the American Academy of Otoiaryngology-Head 
and Neck Surgery for his assistance in conducting 
the survey. 


References 


l. Turner AL, Fraser JS. Tuberculosis of the 
middle-ear cleft in children: a clinical and pathologi- 
eal study. J Laryngol Rhinol Otol. 1915;30:209-247. 

2. Samuel J, Fernandes CM. Tuberculosis mastoid- 
itis. Ann Otol Rhinol Laryngol. 1986;95:264-266. 

3. Case records of the Massachusetts General 
Hospital. A seven-year old Japanese-American boy 
with persistent right-ear drainage despite antibiot- 
ic therapy. N Engl J Med. 1987:316:1589-1597. 
Case 25-1987. 

4. Wardrop PA, Pillsbury HC III. Mycobacte- 
rium avium acute mastoiditis. Arch Otolaryngol. 
1984;110:686-687. 

5. Kinsella JP, Grossman M, Black S. Otomas- 
toiditis caused by Mycobacterium avium-intracel- 
lulare. Pediatr Infect Dis. 1986;5:704-106. 

6. Austin WK, Lockey MW. Mycobacteriwm 
fortuitum ^ mastoiditis. Arch Otolaryngol. 
1976;102:558-560. 

7. Neitch SM, Sydnor JB, Schleupner CJ. Myco- 
bacterium fortuitum as a cause of mastoiditis and 
wound infection. Arch Otolaryngol. 1982;108:11-14. 

8. Lowry PW, Jarvis WR, Oberle AD, et al. 
Mycobacterium chelonae causing otitis media in an 
ear-nose-and-throat practice. N Engl J Med. 
1988;319:978-982. 

9. Collins CH, Grange JM, Yates MD. Mycobac- 
teria in water. J Appl Bacteriol. 1984:57:193-211. 

10. Carson LA, Bland LA, Cusick LB, et al. 
Prevalence of nontuberculous myeobaeteria in wa- 
ter supplies of hemodialysis centers. Appl Environ 
Microbiol. 1988;54:3122-3125. 

11. Olson BH, Nagy LA. Microbiology of potable 
water. In: Laskin AI, ed. Advances in Applied 
Microbiology. Orlando, Fla: Academic Press Ine: 
1984;34:73-132. 

12. Carson LA, Peterson NJ, Favero MS, 
Aguero SM. Growth characteristics of atypical my- 
cobacteria in water and their comparative resis- 
tance to disinfectants. Appl Environ Microbiol. 
1978;36:839-846. 

13. Garner JS, Favero MS. Guideline for Hand- 
washing and Hospital Environmental Control. 
Atlanta, Ga: Centers for Disease Control; 1985. US 
Department of Health and Human Services, PHS 
publication 99-1117. 

14. Rhame FS. The inanimate environment. In: 
Bennett JV, Brochmann PS, eds. Hospital Infec- 
tions. 2nd ed. Boston, Mass: Little Brown & Co: 
1986:223-249. 


Disinfection Practices — Eowrey & Jarvis 


Oral Vaccine Therapy for Pneumococcal Otitis 
Media in an Animal Model 


Hiroyuki Yoshimura, MD; Noritake Watanabe, MD; Junichi Bundo, MD; Mitsunori Shinoda, 


( 


e We investigated whether mucosal IgA 
response in the middle ear cavity against 
Streptococcus pneumoniae type 19F is en- 
hanced by use of enterc capsules, and 
whether the resulting mucosal immunity 
can prevent pneumococcal otitis media. 
Adult Hartley guinea pigs were employed. 
With intratympanic inoculation of 10° and 
10" live S pneumoniae, t»e occurrence of 
pneumococcal otitis media significantly de- 
creased in guinea pigs that received intra- 
duodenal and intragastric immunization by 
enteric capsules. li these guinea pigs, the 
values of salivary IgA antibody titers 
against S pneumoniae were significantly 
greater, anc histologic changes of the mid- 
die ear mucosa were also slighter than 
those of control guinea pigs. These findings 
indicate thet oral vaccination by enteric 
capsules elicits mucosal IgA responses, as 
well as intraduodenal immunization, to pre- 
vent pneumococcal otitis media. These re- 
sults suggest the possibility of clinical ap- 
plication of oral vaccination by enteric 
capsules for the preventien of middle ear 
infection. 1 

(Arch Otolaryngol Head Neck Surg. 
1991;117:889-894) - 


JN up severe middle ear infec- 
tion and its intracranial complica- 
tions are rare in the era of antibiotics, 
acute otitis media and otitis media with 
effusion are still comman. Because the 
high incidence of otitis media among 
young children causes communication 
problems, the preventicn of otitis me- 
dia is requisite. 

The middle ear is amatomically and 
immunologically unique. Many stud- 
ies" have shown that the middle ear is 
an immunologic potential site for anti- 
genic stimuli. There are few immuno- 
competent cells in normal tubotym- 
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panal mucosa‘ because of lack of 
opportunity to receive antigenic stimu- 
li. However, accumulation of lympho- 
cytes, plasma cells, macrophages, and 
other matter is obvious in inflamed 
middle ear mucosa during otitis media. 
Moreover, the presence of secretory 
IgA in middle ear effusion (MEE) sug- 
gests that mucosal immunity operates 
in the middle ear.’ In fact, we induced 
antigen-specific IgA-forming cells in 
the tubotympanal mucosa of guinea 
pigs by administration of antigen onto 
the mucosal surfaces of the duode- 
num.’ This suggests that the middle 
ear shares common mucosal immunity. 

Antigen loading onto the duodenal 
mucosa enhances the mucosal immuni- 
ty of various mucosal sites, including 
the nasopharynx and tubotympanum.' 
Moreover, the mucosal immunization 
that stimulates gut-associated lym- 
phoid tissues prevents the occurrence 
of immune-mediated otitis media." Im- 
mune-mediated otitis media can be in- 
duced by inoculation of protein antigen 
into the tympanie cavity following sys- 
temic sensitization of the host with the 
same antigen. Formation of immune 
complex, followed by complement acti- 
vation and the release of granulocyte 
proteases from neutrophils, is the key 
factor in the production of immune- 
mediated otitis media. The purpose of 
this study is to examine whether the 
administration of bacterial antigens 
into the duodenum enhances mucosal 
immunity, and whether mucosal immu- 
nization with bacterial antigens pre- 
vents the occurrence of bacterial otitis 
media. 


MATERIALS AND METHODS 
Animals 
Healthy male Hartley guinea pigs, 6 to 8 


weeks old (body weight, 250 to 300 g), were 
used. 
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Antiserum 


Rabbit antisera against a- er y-chain of 
guinea pig (Miles Scientific, Naperville, Ill) 
and goat antiserum against rabbit IgG conju- 
gated with horseradish peroxidase (Cappel, 
Novern, Pa) were employed. The labeled 
goat antiserum against rabbit IgG was ab- 
sorbed with normal guinea pig serum to ren- 
der the specificity against rabbit IgG. 


Bacteria and Bacterial Antigen 


Streptococcus pneumoniae type 19F was 
isolated from the MEE samples of children 
with acute otitis media. The virulence of this 
organism was maintained by intraperitoneal 
passage in mice. The bacteria were cultured 
on blood agar plates at 37.5°C for 8 hours. 
After being washed three times with 0.1 
mol/L of sterile phosphate-buffered saline 
(PBS) at pH 7.4, the bacteria were suspend- 
ed in PBS. Concentrations of the bacterial 
suspension were adjusted spectrophotomet- 
rically." The bacteria were killed by incuba- 
tion with sterile 1% formaldehyde solution 
overnight at 4.5°C, washed three times with 
PBS, and lyophilized. The killed bacteria 
were used as antigens for immunization. 


immunization Schedule 


As shown in Fig 1, guinea pigs were divid- 
ed into five groups (A to E). Each guinea pig 
of groups A, B, C, and D was injected in the 
hind footpads with 200 pg of the bacteria 
mixed with Freund' complete adjuvant. 
One week after this systemic priming, group 
A guinea pigs received direct inoculation of 
200 ug of the killed bacteria suspended in 0.1 
mL of PBS into the duodenal lumen by lapa- 
rotomy under anesthesia with 0.5 mg of in- 
traperitoneal barbital sodium. Group B guin- 
ea pigs were intragastrically administered 
an enteric capsule containing 200 ug of bacte- 
ria by using a special apparatus (Fig 2) 
Group C guinea pigs were intragastrically 
catheterized via the esophagus and received 
200 wg of bacteria through the catheter with- 
out enteric capsules. Group D guinea pigs 
underwent a booster injection with 200 pg of 
bacteria systemically. One week after the 
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second immunization, these guinea pigs were 
inoculated into the right tympanic cavity 
with 10*, 10, 10", 10’, and 10° live bacteria in 
100 uL of PBS. The left ear, as control, re- 
ceived an injection of 100 pL of saline. Group 
E guinea pigs received an intratympanic in- 
oculation of live bacteria without any immu- 
nization. One week after the intratympanic 
inoculation, the guinea pigs were killed for 
immunochemical and immunohistochemical 
analyses. 


Collection of Saliva, MEE, 
and Serum Samples 


One week after intratympanic inoculation 
of live bacteria, salivary secretion, MEE, 
and serum samples were collected as previ- 
ously described.” The secretion of saliva was 
stimulated by intraperitoneal injection of pi- 
locarpine hydrochloride (1.0 mg/100 g of body 
weight). The saliva was centrifuged to re- 
move insoluble materials, and the superna- 
tant was used for immunochemical analysis. 
The blood sample for serum was obtained by 
cardiac puncture. After the collection of sali- 
va and serum samples, the guinea pigs were 
killed. Regardless of the macroscopic pres- 
ence of MEE, the tympanic cavity was irri- 
gated with 100 uL of PBS through the tym- 
panic membrane, and the PBS was aspirated 
as MEE samples for bacteriologie and bio- 
chemical analyses. 


Determination of Antigen-Specific 
Antibody Titers of IgA and IgG 


The antibody titers of IgA and IgG against 
S pneumoniae in each sample were deter- 
mined by an indirect enyzme-linked immuno- 
sorbent assay technique as previously de- 
scribed. The microtiter plates were coated 
with 1 mg of lyophilized and sonicated killed- 
pneumococcus antigen in 0.1 mol/L of carbon- 
ate buffer at pH 9.6, according to the method 
of Yamaguchi et al." Rabbit antisera against 
a- or y-chain of guinea pig were used as the 
first antibody, and goat anti-rabbit IgG anti- 
serum conjugated with horseradish peroxi- 
dase was employed as the second antibody. 


Preparation for Histologic 
Examination 


The tympanic bulla was obtained from 
guinea pigs of each group and was fixed in 
buffered formaldehyde. After decalcification 
with 10% edetie acid in 0.1 mol/L of TRIS 
buffer, the tympanic bulla was divided into 
three portions (portion near the tympanic 
orifice of the eustachian tube, middle por- 
tion, and distal portion; Fig 3) and embedded 
in glycol methacrylate (JB-4, Polysciences 
Inc, Warrington, Pa). Five-micrometer seri- 
al sections of each portion were prepared and 
stained with hematoxylin-eosin. 
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Fig 1.—Immunization schedule for induction of mucosal IgA immunity against Streptococcus pneu- 
moniae (Sp) for preventing pneumococcal otitis media. CFUs indicates colony-forming units. 


RESULTS 


Occurrence of Pneumococcal 
Otitis Media 


Otitis media was determined by the 
presence of MEE and macroscopic and 
microscopic changes of the tympanic 
mucosa such as thickness of the muco- 
sa, submucosal edema, and hyperpla- 
sia. As indicated in the Table, in the 
control guinea pigs of group E, the 
occurrence of pneumococcal otitis me- 
dia depended on the dose of live bacte- 
ria inoculated into the tympanic cavity. 
Pneumococcal otitis media was not 
found in the group E guinea pigs inocu- 
lated with 10' bacteria, while it was 
observed in 70% of guinea pigs inocu- 
lated with 10° bacteria and in all guinea 
pigs inoculated with more than 10° 
bacteria. The minimum dose of bacte- 
ria required to induce pneumococcal 
otitis media in guinea pigs without 
immunization was 10° S pneumoniae in 
this study. Compared with group E, 
the occurrences of pneumococcal otitis 
media were suppressed in guinea pigs 
of groups A, B, and D. When 10° and 
10° bacteria were inoculated into the 
tympanic cavity, the occurrences of 
pneumococcal otitis media in group A 
and B guinea pigs were significantly 
lower than those of group C, D, and E 
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guinea pigs (P<.01). Although the 
guinea pigs of group C received intra- 
gastric immunization, the occurrence 
of otitis media was not suppressed. 


Antibody Titers of 
IgA and IgG in Saliva, MEE, and 
Serum Samples 


As illustrated in Fig 4, the mean 
titers of salivary IgA antibody in 
group A and B guinea pigs (A, 2*’***; 
B, 2^7) were signifieantly greater 
than those of guinea pigs in groups C, 
D, and E (GC; Diest, D, 29r E, 
27^". P<.01). In contrast, the mean 
values of serum IgG antibody titers in 
group C and D guinea pigs (C, 2°°°"": 
D, 277^"? significantly exeeeded those 
in group A, B, and E guinea pigs (A, 
a alae B, peta, E, quisum, P<.01). 
Figure 5 illustrates the mean values of 
IgA titers in saliva of guinea pigs with 
or without pneumococcal otitis media 
in each group with intratympanic in- 
oculation of 10° and 10° bacteria. Sali- 
vary IgA titers of group A and B 
guinea pigs without pneumococcal oti- 
tis media were significantly (P<.01) 
higher than those of guinea pigs with 
pneumococcal otitis media, while the 
mean values of IgA and IgG titers in 
MEE and serum samples from guinea 
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Fig 2.— Tap, Enteric-coated microcapsule and a catheter for injecting the microcapsule into the 
stomach. Bottom, Roentgenograph c film showing an enteric-coated microcapsule (arrowhead) being 


administerecin the gastric lumen. 


pigs without pneumococcal otitis media 
were not significantly (?>.01) greater 
than those of guinea pigs with pneumo- 
coccal otitis media. There were no 
significant differences in mean values 
of IgA and IgG titers in saliva, MEE, 
and serum samples of groups C, D, and 
E among guinea pigs with and without 
pneumococcal otitis media (P>.01). 


Histologic Findings of 
Middle Ear Mucosa 


Figure 6 summarizes histologic 
changes of the middle ear mucosa from 


guinea pigs with intratympanic inocu- 
lation of 10° bacteria in each group. 
Microscopic changes of the middle ear 
mucosa, such as submucosal edema, 
cell infiltration, vasculization, and hy- 
perplasia, were ranked from 0 to 3. 
The rankings were as follows: 0, ab- 
sent or scarcely present; 1, moderately 
present in most sections; 2, obviously 
present in all sections; and 3, remark- 
ably present in all sections. The 
changes were represented as mean 
values of all histologic rank scores in 
200 serial sections of each portion from 
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guinea pigs in each group. These histo- 
logie changes were moderate and occa- 
sional in the portion coated with ciliat- 
ed epithelial cells near the tympanic 
orifiee of the eustachian tube, and 
more severe and apparent in the distal 
portion of the bulla. Although these 
changes were moderate in specimens 
of guinea pigs in groups A and B 
compared with those of other groups, 
there were no qualitative differences 
among mucosal specimens from guinea 
pigs of each group (Fig 7). 


COMMENT 


The results of this investigation 
show that oral immunization with 
killed S pneumoniae following system- 
ic sensitization enhances IgA-mediated 
mucosal immunity. Moreover, the oc- 
currence of pneumococcal otitis media 
is suppressed by oral immunization to 
a certain extent. This finding suggests 
the possibility of oral vaccine to pre- 
vent bacterial infection of the middle 
ear. Vaccination by parenteral admin- 
istration of polyvalent vaecines of S 
pneumoniae has been clinically used 
for pneumococcal infection.” Howev- 
er, the efficacy of this vaceination for 
pneumococcal otitis media is contro- 
versial, 

In animal models, Giebink et al” 
investigated the efficacy of the capsu- 
lar polysaccharide vaccine of S pneu- 
moniae type 7 for pneumococcal otitis 
media. By subcutaneous inoculation of 
the vaccine, seroconverted animals 
had fewer pneumococci in their middle 
ears, a lower incidence of bacteremia, 
and lower mortality than nonserocon- 
verted and unvaccinated animals after 
inoculation with live bacteria. Howev- 
er, there were no differences in the 
incidence of otitis media among the 
animals. 

Those findings are consistent with 
our results in this study. In general 
immunization, antigen-specific IgG 
antibodies are induced, and they bind 
with various antigenic substances de- 
rived from live and killed bacteria. As 
a result, immune complexes are 
formed and activate complement 
through the alternative pathway.”” 
By the activation of complement, vari- 
ous chemical mediators are released 
that cause inflammation. Complement 


Otitis Media— Yoshimuraetal 891 





Peripheral Portion of f Middle Portion of Tympanic Orifice of 
Tympanic Bulla Tympanic Bulla ? Eustachian Tube 


Fig 3.—Tympanic bulla was divided into three portions (portion near the tympanic orifice of the 
eustachian tube, middle portion, and distal portion). 


Occurrence of Pneumococcal Otitis Media * 


No. of Bacteria Inoculated Into Tympanum 
——————————— 










O (0/20) 45 (9/20)t 57 (17/30)t 80 (16/20) 100 (20/20) 







B O (0/20) 45 (9/20)t 53 (16/30)t 90 (18/20) 100 (20/20) 
C O (0/20) 70 (14/20) 100 (30/30) 100 (20/20) 100 (20/20) 
D O (0/20) 60 (12/20) 70 (21/30) 100 (20/20) 100 (20/20) 









E O (0/20) 70 (14/20) 100 (20/20) 100 (20/20) 100 (20/20) 


* Values are percent (number of guinea pigs with pneumococcal otitis media /total number of guinea pigs). 
tGroups A and B < C, D, and E, P<.01. 









Fig 4. —Antigen-specific antibody titers of IgA and IgG in saliva and serum samples from guinea pigs of 
group A (first bar), group B (second bar), group C (third bar), group D (fourth bar), and group E (fifth 
bar); for explanation of groups, see text. Columns indicate mean values in each group; half brackets, 
SDs; and asterisks, P<.01. 
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could be a pathogenic mechanism for 
otitis media with effusion if it occurs in 
the tympanic cavity. Owing to the 
anatomical constitution, inflammatory 
products easily remain in the tympanic 
cavity. In fact, immune complexes 
with pneumococcal antigens were 
found in MEE." Ripley-Petzoldt et al^ 
induced experimental c-itis media in 
chinchillas by intratymoanie inocula- 
tion of killed S pneumoniae or pneu- 
mococcal cell wall. Various compo- 
nents derived from bacteria by 
bacteriolysis were found to elicit the 
inflammation of the middle ear muco- 
sa. Our experiment" demonstrated the 
immune complexes to be a pathogenic 
factor in the formation of otitis media 
with effusion. 

However, antigen impmging via mu- 
cosal surfaces, in parallel with the en- 
hancement of the mucosal immunity, 
generally leads to unresponsiveness af- 
ter subsequent parenteral challenge 
with the same antigen.” Ueyama et al” 
suppressed immune-mediated  otitis 
media by adoptive transfer of mucosa- 
derived T-suppressor cells in syngene- 
ie mice. The IgA antibodies act at 
mucosal surfaces agains: environmen- 
tal antigenic invasion. However, anti- 
gen-IgA antibody reactions do not ac- 
tivate the complement system. 

Even though the exact mechanism of 
IgA antibodies against bacterial inva- 
sion is unknown, recent studies have 
suggested that secretory IgA antibod- 
ies prevent bacterial attachment to the 
mucosal epithelial cells. It was shown 
that the attachment of S pnewmoniae 
and Haemophilus influenzae to sepa- 
rate human nasopharyngeal cells in 
vitro is blocked by treatment with 
nasopharyngeal secretions having se- 
cretory IgA antibodies against those 
bacteria.^^ Koskela and Luotonen” in- 
vestigated the effects c^ a polyvalent 
vaccine of pneumococcal capsular poly- 
saccharides on recurrent otitis media 
in children. The IgA antibody response 
in the MEE samples wes found to be 
accompanied by clearing of the middle 
ear infection. Those findings suggest 
that mucosal IgA immunity can more 
effectively act in preventing middle 
ear infection than systemic immunity 
predominant to serum IgG. However, 
it is not easy to induce and activate 
antigen-specific IgA immune response. 
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Fig 5.—Antigen-specific antibody titers of IgA in saliva from guinea pigs of each group with (shaded bars) or without (open bars) 
pneumococcal otitis media after intratympanic inoculation of 105 (left) and 10® (right) live Streptococcus pneumoniae, with 
number of guinea pigs in parentheses. For explanation of groups, see text. Columns indicate mean values in each group; 
half brackets, SDs; and asterisks, P<.01. 
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Fig 6.—Histologic changes of middle ear mucosa from guinea pigs with intratympanic inoculation of 10° Streptococcus 
pneumoniae in each group. Bars represent groups as in Fig 4; for explanation of groups, see text. Ratings are as follows: 9, 
absent or scarcely present; 1, moderately present in most sections; 2, obviously present in all sections; and 3, remarkably 


present in all sections. 


Oral administration of antigens has 
been tried to elicit mucosal IgA re- 
sponses but has not always brought 
satisfactory results. A large amount of 
antigen and a long period of oral vacci- 
nation are required to enhance the 
mucosal IgA immunity."" Clancy et 
al” and Yeung et al^ perorally adminis- 


tered enteric-coated polyvalent vac- 
cines of S pneumoniae and H influen- 
zae to patients for 3 months and found 
an increase of specific IgA titers 
against H influenzae in saliva but not 
in serum. 

As shown in this study, the direct 
administration of antigenic materials 
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into the gastric lumen barely enhanced 
mucosal immunity, while intraduo- 
denal immunization and mtragastric 
immunization by using enteric capsules 
effectively induced a mucosal IgA re- 
sponse. These results suggest that the 
antigenecity of substances directly ad- 
ministered into the stomach may be 
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amat amu" 


red x^ 


mucosa from guinea pigs with intratympanic in- 
oculation of 109 bacteria (hematoxylin-eosin, 
original magnification x 100). There are few 
inflammatory changes in the portion near the 
tympanic orifice of the eustachian tube from 
group A guinea pig (A). The infected mucosa 
of the distal portion from group B guinea pig 
(B) is remarkably thick and swollen, with vas- 
culization, cell infiltration, and new bone 
formation. 


influenced by the actions of gastric acid 
and enzymes in gastric juice before 
those antigenic materials reach and 
stimulate gut-associated lymphoid tis- 
sues. Therefore, to enhance mucosal 
immunity, antigenic materials should 
be brought to gut-associated lymphoid 
tissues, such as Peyer's patches, with- 
out the influence of gastric acid and 
enzymes. 


CONCLUSION 


Oral administration of bacterial vac- 
cines in enteric capsules can enhance 
mucosal immunity. Oral vaccination 
without enteric capsules is not effec- 
tive and requires a large amount of 





antigen and a long period to elicit 
mucosal immune response. Oral vacci- 
nation of pneumococcal antigens with 
enteric capsules may suppress the oc- 
currence of pneumococeal otitis media 
to a certain extent. This fact suggests 
the possibility of clinical application of 
oral vaccination of enteric capsules to 
prevent middle ear infection. Howev- 
er, it is difficult to retain the immune 
memory of the mucosal immunity, be- 
cause activated mucosal immunity can 
be maintained for only 2 or 3 weeks.’ 
As for clinical application of oral vacci- 
nation by using enteric capsules as 
discussed herein, there are still many 
problems to be solved, such as how to 
maintain an activated and enhanced 
state of antigen-specific mucosal im- 
munity, and whether antigenic differ- 
ences influence the enhancement of the 
mucosal IgA response or not. Never- 
theless, the results of this experiment 
may throw new light on the field of 
oral vaccination for preventing middle 
ear infection. 


This study was supported by Grant in Aid (No. 
63480382) from the Ministry of Education, Tokyo, 
Japan. 
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" Complieations Following Ventilation of the 
Middle Ear Using Goode T Tubes 


William J. Bulkley, MD; Anita King Bowes, MD; Julius F. Marlowe, MD 
| 


| 

e This is a 3.5-year retrospective review 
on the insertion of 210 Goode T tubes into 
182 ears cf 93 patients. @torrhea was noted 
postoperatively in 35.2% of the ears treated, 
with chronic drainage lasting longer than 4 
months developing in more than 7% of the 
cases. Perforations were found in 34 ears 
(18.7%) following removal or extrusion of 
the T tubes; in 13 (7.1%) of these patients, 
chronic perforations requiring tympano- 
plasties developed. The literature was 
screened tor additional studies addressing 
the complications assoc:ated with tympan- 
ostomy tubes. The documented incidence 
of perforations between conventional tubes 
and Goode T tubes was emphasized, and 
compariscns were made. Our findings indi- 
cate that, even with the immediate place- 
ment of paper patches following removal of 
all Goode T tubes, the percentage of tym- 
panic membrane perferations resulting 
from the ese of Goode T tubes is signifi- 
cantly greater than previcusly reported. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:&95-898) 
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o! of the most common problems 
in the field of pediatric otology is 
maintaining aeration of the middle ear 
space during periods of eustachian 
tube dysfunction and recurrent otitis 
media. Although the incidence of 
chronic otitis media and suppurative 
complications has been drastically re- 
duced as a result of modern antibiotics, 
a fair number of children still respond 
poorly, requiring additional interven- 
tion such as adenoidectomy and/or 
placement of tympanostomy tubes. 
This occasional placement of tympan- 
ostomy tubes is necessary to resolve 
the pathological changes that are 
caused by prolonged negative pres- 
sures, and to accelerate the return of 
normal eustachian tube function. 

The first recorded attempt at utiliz- 
ing an indwelling tube inserted 
through the tympanic membrane for 
the purpose of ventilating the middle 
ear was by Politzer’ in 1883, when he 
described the use of a rubber gutta- 
percha eyelet tube for the treatment of 
serous otitis media. This did not gain 
acceptance because of the high inci- 
dence of extrusion and suppuration. 
Further attempts at tube placement 
were discouraged until 1954, when 
Armstrong’ reported the successful 
use of a polyethylene tympanostomy 
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tube with few complications. Since 
then, the surgical placement of ventila- 
tion tubes has become one of the most 
widely used procedures in the United 
States, with more than 20 different 
types of tubes marketed for use. 

Both Armstrong! and Pappas' dem- 
onstrated that 7096 of childhood secre- 
tory otitis is resolved following inser- 
tion of a single temporary ventilation 
tube, with only a small percentage of 
cases requiring multiple tubes second- 
ary to recurrent effusions. Long-term 
tympanostomy tubes have been devel- 
oped for cases of chronic eustachian 
tube dysfunction in an effort to reduce 
the incidence of recurrent insertions 
and maintain middle ear aeration for 
extended periods. 

In 1973, Goode” developed his long- 
term T tube, which he believed to be 
superior to other tubes because of its 
versatility, ease of use, and low extru- 
sion rate. Furthermore, the silicone 
rubber design is claimed to add to its 
inertness and resistance to blockage. 
The tube measures 12 mm in length 
with an internal diameter of 1.1 mm. 
One end of the tube is split, opening 
into a 6-mm right-angle half tube to 
form a T, which collapses readily for 
insertion and removal through a myr- 
ingotomy incision. When open, the 
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Table 1.— Complication Rates 


% Based on 93 
Cases/ 182 Ears 

















Complications 
Postoperative drainage 
Total 68.8/35.2 
Simple 53.8/27.5 









Chronic (>2 mo) 15.1/7.7 
Occluded tubes 3.2/ 1.6 
Self-extrusions 19.4/9.9 
Repeated tubes 30.1/15.3 


Perforations 
Total 36.6/ 18.7 


Spontaneously healed 22.6/11.5 
Tympanostomy required 13.9/7.1 
Cholesteatomas 0/0 





crossbar of the T forms a flange that 
holds the tube in place. 

Only a few of the numerous articles 
written on the use of temporary tubes 
address the complications of their use, 
with most studies agreeing that the 
incidence of serious complications, in 
view of the obvious benefits, is low 
enough to warrant continued use. In 
the limited number of objective studies 
written specifically on T tubes, conclu- 
sions vary as to the frequency of com- 
plications. This report presents fur- 
ther information on the frequency of 
complications related to the use of 
Goode T tubes, with a comparison with 
pertinent statistics available in the lit- 
erature on both temporary and long- 
term tympanostomy tubes. 


PATIENTS AND METHODS 


Ninety-three patients treated through the 
San Antonio Head & Neck Association, PA, 
during a 45-month period from January 1, 
1987, to September 1, 1990, were reviewed in 
this retrospective study. (The association is a 
private practice group of clinical professors 
for the otolaryngology residency training 
program of the University of Texas Health 
Science Center, San Antonio.) All patients 
had previously been treated unsuccessfully 
for either recurrent acute otitis media or 
chronic serious otitis media by conservative 
measures, including appropriate antibiotic 
therapy, adenoidectomy, and/or convention- 
al grommets. More than 75% had both tem- 
porary tubes and adenoidectomy, and great- 
er than 17% of patients required two or more 
temporary tubes before permanent tube 
placement. 

A total of 210 silicone Goode T tubes were 
inserted into 182 ears under general anesthe- 
sia on an outpatient basis. Tube placement 
was accomplished via a curved myringotomy 
incision through the anteroinferior quadrant 
of the tympanic membrane in the pars tensa, 


No. of Patients 





Age, y 


Patient age at time of initial T-tube insertion in 50 male (solid bars) and 43 female (hatched bars) 


patients. 


approximately 5 mm from the annulus. Alli- 
gator forceps were used to approximate the 
flanged portion of the tube for insertion 
through the opening into the hypotym- 
panum. The flange was then allowed to reex- 
pand parallel to the floor of the middle ear. 
The tube shafts were shortened before inser- 
tion to keep the tube opening medial to the 
isthmus of the external auditory meatus. 

Comprehensive attempts were made to 
follow up each patient at postoperative inter- 
vals of 2 weeks, 3 months, 6 months, and 
every 6 months thereafter, given no compli- 
cations. Improvement or complications such 
as otorrhea, occluded tubes, extrusions, or 
tympanic membrane perforations were 
documented. 

The functional period of the tube was de- 
fined as the time between the date of inser- 
tion and the date at which the tube was last 
seen to be in place. Only the removed or 
extruded tubes were used in calculating the 
average functional period. 

In our study, otorrhea was noted whether 
it occurred initially during the early postop- 
erative period or was delayed in onset. Sim- 
ple drainage was defined as a single episode 
that subsided promptly with topical therapy 
and did not recur. Chronic drainage was de- 
fined as recurrent or persistent drainage not 
responding to topical or systemic antibiotics 
and lasting longer than 2 months (Table 1). 

Owing to the limited and controversial do- 
cumented reports on the high incidence of 
perforations with the use of T tubes, "" it has 
been the practice of this association to place 
paper patches over the ostomy site following 
the removal of all Goode T tubes in an effort 
to reduce the incidence of persistent perfora- 
tions requiring tympanoplasties. 
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RESULTS 


The patients ranged in age from 9 
months to 24 years at the time of initial 
T-tube insertion, with a mean age of 5 
years and a median age of 4 years. 
Most of the procedures were per- 
formed on patients between the ages of 
1 and 7 years, with only 12% of the 
patients being older than 10 years 
(Figure). At the time of this review, 49 
(23%) of the total T tubes studied 
remained in situ, with no complications 
reported. 

On initial insertion, 89 patients had 
T tubes placed bilaterally and four 
unilaterally, with equa! percentages 
right and left. Eighteen T tubes were 
extruded spontaneously during the 
course of therapy, and repeated T-tube 
insertions were performed in 28 of the 
182 ears treated owing to extrusion, 
obstruction, or recurrent infection fol- 
lowing removal of the original tubes. 

The mean functional period of the T 
tubes was 35 months, with the shortest 
time being 2 months following an ex- 
trusion and perforation, and the long- 
est being 102 months. The average 
follow-up was 3.5 years. 

The most frequent complication not- 
ed during the study was otorrhea, 
which developed in 64 (35.2%) of the 
ears followed up. Altheugh most of 
these cases resolved rapidly with addi- 
tional antibiotic therapy, 14 ears 
(7.7%) continued to drain chronically, 
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with a mmimum duration of 4 months, 
despite therapy. 

Central perforations of the tympanic 
membrane were noted in 34 ears 
(18.7%) following removal or extrusion 
of the T tube despite an effort to 
reduce the incidence ef persistent per- 
forations by the immediate placement 
of paper patches at the time of T-tube 
removal. Of these, 21 spontaneously 
healed within 4 to 6 months. The re- 
maining 13 ears (7.1%) required tym- 
panoplasties to resolve the 
perforations. 

No cases of cholesteatomas, ossicu- 
lar chain disruption, or neurosensory 
losses associated with T-tube place- 
ment were recorded. 


EL 


The mean functional period in our 
study was similar to that sited by 
Rothera and Grant" of more than 30 
months. The limited study by Wielinga 
and Smyth" claimed a much longer 
average functional period of 52.5 
months. 

Spontaneous extrusion rates for T 
tubes, based on the total number of 
ears studied, ranged from 9.996 to 
4496, "= with our study falling into the 
low end of this spectrum at 9.9%, again 
Similar to the Rotnera and Grant 
study. Hawthorne and Parker' docu- 
mented repeated T-tube insertions in 
5% of the total ears studied, and Wie- 
linga and Smyth citec a 20% incidence, 
compared with our study, which re- 
corded 28 (15.4%) of 182 ears requiring 
replacement tubes. The overall inci- 
dence of drainage is higher with the 
use of T tubes compared with that of 
conventional tubes, out this is to be 
expected since the average in situ time 
is three times longer. 

It is our impression that the inci- 
dence of tympanic membrane perfora- 
tions resulting from the use of Goode T 
tubes is significantly higher than that 
reported from the use of conventional 
tubes and even exeeeds the values 
documented by the few available stud- 
ies specifically addressing T tubes (Ta- 
ble 2). According to several reports, 
the Goade T tube achieved better re- 
sults than other long-term tubes avail- 
able,"^ and a few even claimed perfo- 
ration rates were comparable with 
rates for short-term tubes.^" Table 2 


f 





Source 





Hawthorne and Parker? 


Wielinga and Smyth'' 


Present study 
Total 


Chronic 


Table 2.—Perforations as Reported in Literature 


Total 
No. of Ears 


Conventional Tubes 
Barfoed and Rosborg”? 173 (2.9) 


5 (2. 
97 
97 o 
3 
0 


1 
McLelland'? 
Total 6 22 (3.2) 
Chronic 6 10 (1.4) 


Goode T Tubes Only 
Brockbank et al’ 130 8 (6.2) 


Nielsen and Hessel-Anderson? 9 


Rothera and Grant'? 131 5 (3.8) 


15 1 (6.6) 
182 34 (18.7) 
182 13 (7.1) 












Perforations, No. (96) 







61 10 (16.4) 
1 6 (6.6) 













Table 3.— Chronic Perforation Rates Based Only on Ears With Extruded or 
Removed Goode T Tubes 


Total 
No. of Ears 


Source 
Brockbank et al’ 


Hawthorne and Parker® 
Nielsen and Hessel-Anderson® 
Rothera and Grant'? 
Wielinga and Smyth'' 
Present study 

Average 


gives a comparison between numerous 
studies involving temporary tubes and 
Goode T tubes, with the percentage of 
perforations based on the total number 
of ears within each study. With a clos- 
er review, we noted that each of the T- 
tube studies had a number of tubes 
still remaining in situ at the time the 
manuscripts were submitted for publi- 
cation. When the percentage of chronic 
perforations was recalculated using 
only the ears within each study that 
had tubes previously removed or ex- 
truded, we found the actual perfora- 
tion rate to be substantially greater 
than that documented by the conven- 
tional studies (Table 3). It is probably 
safe to assume that the tubes in situ 
will continue to perforate at the same 
rate as those already removed, and 
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Chronic 
Perforations 


that the follow-up results should con- 
tinue to reflect these figures, with an 
average perforation rate around 15%. 

Long-term middle ear aeration is 
essential in the management of chronic 
eustachian tube dysfunction, but re- 
ports continue to show that the compli- 
cation rates associated with the avail- 
able long-term tympanostomy tubes 
are substantial enough to warrant fur- 
ther development of alternative meth- 
ods. Until this can be accemplished, we 
recommend the continued use of tem- 
porary tubes placed as far anteroinfer- 
lorly as possible to minimize extru- 
sions. If T tubes continue to be used, 
they should not be used indiscriminate- 
ly, and patients should be informed of 
the potential risks involved. 

Although we do not have a solution 
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to offer toward this complex problem, 
an attempt has been made to find 
possible alternative procedures cur- 
rently under research or development. 
One such possibility is the Jahn Hy- 
droxylVent Tube (designed by Antho- 
ny F. Jahn, MD, Department of Oto- 
laryngology-Head and Neck Surgery, 
University of Medicine and Dentistry 
of New Jersey-New Jersey Medical 
School, Newark) for use in long-term 
ehronie eustachian tube dysfunction. 
The tube is made of hydroxyapatite, 
which has been used in a number of 
successful middle ear implants, and is 
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designed to be inserted under the fi- 
brous annulus of the tympanic mem- 
brane to minimize the risk of damage 
to, or perforation of, the tympanic 
membrane. Because of its high biocom- 
patibility, it becomes incorporated into 
the surrounding bone within a matter 
of weeks, virtually eliminating foreign 
body reactions and extrusions seen 
with other tubes. Some may consider 
this to be a disadvantage because of 
the additional surgical procedure re- 
quired for removal, and this must be 
considered against the number of re- 
peated surgical procedures performed 
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secondary to complications with other 
long-term tubes. A study by Dr Jahn is 
in progress, anticipating publication in 
the near future. Further development 
and research of this and other products 
is necessary to provide alternative 
methods for maintaining long-term 
middle ear aeration in cases of chronic 
eustachian tube dysfunction. 
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Functional and Phenotypic Analysis of 


` Lymphocytes in Head and Neck Cancer 


Carl H. Snyderman, MD; Dae S. Heo, MD; Jonas T. Johnson, MD: Frank D'Amico, PhD; Leon Barnes, MD; Theresa L. Whiteside, PhD 


e We compared the phenotype and anti- 
tumor effector function c* lymphocytes ob- 
tained from tumor tissuss, lymph nodes, 
and the peripheral blood of patients with 
head and neck cancer. Freshly isolated tu- 
mor-infiltrating lymphocytes were deficient 
in CD4' T cells in comparison with lymph 
node lymphocytes (LNL) and peripheral 
blood lymphocytes. A significantly higher 
CD4/CD8 ratio observed in LNL vs tumor- 
infiltrating lymphocytes and peripheral 
blood lymphocytes was a-tributable to both 
a significant enrichment in CD4’ T cells as 
well as a decrease in CD8 T cells. The 
percentage of natural killer cells 
(CD3 CD56) was unifomnly low in both 
tumor-infiltrating lymphocytes and LNL. In 
patients with cervical metastases, LNL con- 
tained an increased proportion of CD16" 
cells. Tumer-invalved lymph nodes were 
not enriched in the CD8 C11b subset of T 

| 
D eficiencies in cellular and humoral 
immune functions in patients 
with head and neck cancer have been 
frequently described in the past.'^ Im- 
munodeficiency and/or immunosup- 
pression may be important factors in 
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"suppressor" lymphocytes compared with 
uninvolved lymph nodes. Also, tumor-in- 
volved lymph nodes had significantly fewer 
CD4' T cells than did uninvolved lymph 
nodes. In comparison with peripheral blood 
lymphocytes, freshly isolated tumor-infil- 
trating lymphocytes and LNL were depleted 
of cytotoxic effector cells, as indicated by 
low or absent cytotoxic activity against tu- 
mor cell targets. The ability to generate 
lymphokine-activated killer cells was signif- 
icantly reduced in LNL in comparison with 
peripheral blood lymphocytes. In patients 
with head and neck cancer, depressed local 
and regional antitumor responses are asso- 
ciated with a deficiency of functional cyto- 
toxic effector cells rather than an increase 
in suppressor T lymphocytes. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:899-905) 


the ability of tumors to become estab- 
lished, proliferate, and, eventually, 
metastasize.’ In patients with head 
and neck tumors, the degree of immu- 
nodeficiency is variable, and de- 
pressed immune function has been var- 
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Analysis of Lymphocytes — 


iously reported to occur at local, 
regional, and systemic levels.” 

Squamous cell carcinomas of the 
head and neck (SCCHN) are generally 
well infiltrated by mononuclear cells," 
often referred to as tumor-infiltrating 
lymphocytes (TIL). Head and neck tu- 
mors frequently progress from local to 
regional disease before becoming wide- 
ly disseminated, yet the role of either 
TIL or cervical lymph node lympho- 
cytes (LNL) in limiting the disease has 
remained unclear. The single most im- 
portant prognostic factor for patients 
with SCCHN is the presence of cervi- 
cal lymph node metastases. ™” Patients 
with lymph node metastases have an 
increased risk of tumor recurrence fol- 
lowing therapy and decreased survival 
rates." Little is known about interac- 
tions of the host and tumor at local or 
regional levels, and the effects of tu- 
mor on the immune function of TIL 
and LNL have not been adequately 
examined. Specifically, the distribu- 
tion of precursors of tumor-reactive 
effector cells among local, regional, 
and systemie compartments are not 
known. 

The purpose of this study was to 
compare the cytotoxic-cell content and 
activities of TIL, LNL, and peripheral 
blood lymphocytes (PBL) and to deter- 
mine the effect of cervical metastases 
on effector cell function and phenotypic 
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characteristics of lymphocytes from 
cervieal lymph nodes in head and neck 
cancer. The results indicate that differ- 
ences in cytotoxic effector function and 
phenotypic composition exist among 
PBL, LNL, and TIL in patients with 
SCCHN. At least in LNL, depressed 
cytotoxic effector function appears to 
be associated with a deficiency of cyto- 
lytic T lymphocytes and natural killer 
(NK) cells. 


PATIENTS AND METHODS 
Patients and Biopsies 


Sixty-eight patients undergoing therapeu- 
tic surgery for SCCHN were included in this 
study. In the majority of patients, neck dis- 
sections were performed at the time of the 
primary tumor resection. Samples of prima- 
ry tumors and cervical lymph nodes were 
obtained under sterile conditions from the 
resected specimens. The remainder of each 
sampled lymph node was submitted for rou- 
tine pathologic examination to determine 
metastatic involvement. Tumor and lymph 
node samples were immediately placed in 
tissue culture medium (TCM), consisting of 
RPMI 1640 medium (Gibco, Grand Island, 
NY) supplemented with 2 mmol/L of L-gluta- 
mine, 100 U/mL of penicillin, 100 pg/mL of 
streptomycin, and 10% (vol/vol) fetal calf se- 
rum (FCS; all from Gibco), and transported 
to the laboratory for further evaluation. Pa- 
tient data were recorded using a dBase III 
program. 

Due to the difficulty in obtaining normal 
lymph nodes from patients without neoplas- 
tic or inflammatory conditions, a control for 
LNL consisted of 10 tonsils removed for the 
treatment of chronic tonsillitis or obstructive 
sleep apnea and two hyperplastic lymph 
nodes excised in the evaluation of a neck 
mass. 


Isolation of Lymphocytes 


Lymph nodes were disaggregated by pas- 
sage through a wire screen. Suspensions con- 
taining tumor cells, tissue cells, and lympho- 
cytes were separated on differential Ficoll- 
Hypaque gradients, as described by us 
earlier," and recovered cells were washed 
twice in TCM and checked for viability using 
a trypan blue dye. Tumor-infiltrating lym- 
phocytes were obtained from tumor biopsy 
specimens by enzymatic digestion and differ- 
ential Ficoll-Hypaque centrifugation." Pe- 
ripheral blood lymphocytes were obtained 
from venous blood samples of patients prior 
to surgery by Ficoll-Hypaque centrifuga- 
tion. Lymphocytes were incubated over- 
night with RPMI 1640 containing 10% (vol- 
/vol) FCS at 37°C in 5% CO, for depletion of 
monocytes/macrophages by adherence to 


Table 1.—Monoclonal Antibodies Used and Their Specificities 


Antigen Cluster 
Antibody Designation 


Leu-4 CD3 T cells 


Leu-3a CD4 T helper / inducer cells 
Leu-2a CD8 T cytotoxic / suppressor cells 
Leu-5b CD2 E rosette receptor-associated 


Leu-11a CD16 Fc-IgG receptor (Fc-RIII) on natural killer cells and 
neutrophils 


Leu-19 CD56 Natural killer cells, cytotoxic T-cell subsets 


IL2R CD25 Activated T cells 
HLA-DR B cells, monocytes, macrophages, activated T cells 


CD1 1b Suppressor T cells, natural killer cells, monocytes, 
granulocytes 


Predominant Reactivity 


Leu-15 





plastic. They were then washed three times 
in TCM and used in assays described below. 


Monoclonal Antibodies 


Monoclonal antibodies for flow eytometry 
studies were purchased from Becton Dickin- 
son, Mountain View, Calif, and included Leu- 
4 (anti-CD3), Leu-3a (anti-CD4), Leu-2a 
(anti-CD8), Leu-19 (anti-NKH1 or -CD56), 
Leu-lla (anti-CD16), Leu-15 (anti-OKMI1 or - 
CD11b), anti-IL2R (anti-CD25), and an- 
ti-HLA-DR. For controls, IgG, and IgG,, 
isotypes were included. All antibodies were 
titered to determine optimal concentrations 
for staining using normal human blood mono- 
nuclear cells . The monoclonal antibodies em- 
ployed and their cell specificities are listed in 
Table 1. 


Flow Cytometry 


Cells were adjusted to a concentration of 
2 x 10°/mL and incubated with different com- 
binations of fluorescein- or phycoerythrin- 
labeled monoclonal antibodies (10 uL each) 
for 30 minutes at 4°C. Following staining, 
cells were washed two times with phosphate- 
buffered saline (PBS)-0.1% sodium azide 
buffer and resuspended at a concentration of 
5 x 10^ cells per milliliter for two-color flow 
cytometry on a FACStar flow cytometer 
(Beekton Dickinson, San Jose, Calif) The 
gates were set for lymphocytes, and mono- 
clonal antibody HLe-1 was used to determine 
the percentage of mononuclear cells in the 
gate. Results were expressed as the percent- 
age of gated cells positive for each mono- 
clonal antibody used. 


Cytotoxicity Assay 


Cells recovered from tumor, lymph node, 
and blood samples were incubated overnight 
(less than 16 hours) in FCS containing TCM 
at 37°C. The incubation was necessary to 
ensure uniform handling of all specimens pri- 
or to cytotoxicity assays. Natural killer cyto- 
toxicity of TIL, LNL, and PBL was deter- 
mined using a 4-hour chromium 51 
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("Cr)-release assay, as described earlier." 
The "Cr-labeled K562 or other tumor target 
cells (5 x 10°/well) in a 96-well plate were in- 
cubated with effector cells at the effector-to- 
target (E:T) cell ratios ranging from 50:1 to 
6:1 at 37°C in 5% CO, in air for 4 hours. 
Supernatants were harvested (100 pL) from 
each well, and the amount of "Cr released 
was measured using a gamma counter. All 
determinations were performed in triplicate. 
Spontaneous release was determined in 
wells containing target celis alone, and the 
maximum radioisotope retease was mea- 
sured in wells containing target cells incubat- 
ed with 5% (vol/vol) Triton X100. The per- 
cent of specific lysis for each E:T ratio was 
determined using the following equation: 


[(Mean Experimental cpm 
— Mean Spontaneous epm)/ 
(Mean Maximufn cpm — Mean Spontaneous 
cpm)] x 100 


Results were expressed in lytic units (LU), 
calculated according to the method of Pross 
et al." One lytic unit was defined as the num- 
ber of effector lymphocytes required to lyse 
20% of 5 x 10° target cells, and the number of 
LU present in 10' effector cells was 
calculated. 


Lymphokine-Activated Killer Cell 
Generation 


Lymphokine-activated killer (LAK) cell 
activity was generated bv culturing TIL, 
LNL, or PBL in TCM containing 1000 Cetus 
units per milliliter of recombinant interleu- 
kin 2 (rIL-2) (Cetus Corp, Emeryville, Calif) 
at the cell concentration of 1 x 10°/mL at 37°C 
in the atmosphere of 5% C6, in air for 5 to 7 
days. The LAK cell cytotoxicity was deter- 
mined using E:T cell ratios ranging from 
100:1 to 1.5:1 in the 4-hour "Cr-release assay, 
as described above. 


Statistical Analysis 


Phenotypie characteristics of TIL, LNL, 
and PBL were compared using a one-way 
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repeated measured analysis of variance, fol- 
lowed by Scheffes' test for multiple compari- 
sons. Analysis of phenotype in eight patients 
with TIL, LNL, and PBL was performed 


Table 2.—Phenotypic Analysis of Fresh TIL, LNL, and PBL From Patients With Head 


and Neck Cancer* 





à Phenotype TIL LNL PBL P< .05 
using à two-way analysis of variance, fol- CD3* 75 * 20 (12) 75 + 12 (72) 70 + 14 (53) E. 
lowed byttest for multiple comparisons. Cy- 
totoxicity and phenotypic characteristics of CD4* 30 + 19 (12) 53 + 13 (61) 44 + 13 (47) l, H, Ml 
tumor-involved lymph nodes (ILN) and unin- CD8* 29 + 12 (12) 10 + 4 (61) 25 + 12 (47) NT 


volved lymph nodes (ULN) were compared 
using the Mann-Whitney U test. The rela- 
tionship between phenotypic and cytotoxic- 
ity data and clinical findings was examined 
using the Mann-Whitney U test and Wilcox- 
ons signed rank test, when appropriate. Dif- 
ferences with ' P<.05 were considered 
significant. 


CD 1 1b* 

CD 16* 
CD56* 
CD4* / CD8* 
CD3*CD56* 
CD3-CD56* 


1231742) 7 *4(32) 
6 + 10 (8) 33 + 30 (70) 
6 + 6 (11) 6 + 10 (65) 
Set 3:102) 7.2 + 7.6 (61) 
3 + 2 (11) 4 + 9 (64) 
2 + 2(11) 2 + 4 (58) 
CD3*CD 16* 5 + 9 (7) 19 + 21 (55) 
CD3-CD16* 2+ 2 (5) 11 + 11 (37) 
CD3*CD25* ND* 10 + 8 (15) 
CD2*HLA-DR* 48 + 14 (3) 8 *4(10) 
CD8*CD 16* ND 7 + & (18) 
CD8*CD 1 1b* ND 8 + 6 (15) 15 + 9 (10) I 
CD8*CD1 1b* ND t+ 1 (21) 4+ 3(13) ll 
* TIL indicates tumor-infiltrating lymphocytes; LNL, lymph node lymphocytes; PBL, peripheral blood lympho- 
cytes; |, TIL vs LNL, Il, LNL vs PBL; Ill, PBL vs TIL; and ND, not done. Data are expressec as means + SD 


percentages of positive cells. Numbers of cases studied for the expression of each surface«marker or a com- 
bination of markers are given in parentheses. Two-color flow cytometry was performed on tresh lymphocytes 


12 + 7 (19) | 
29 + 27 (53) | 
12 + 11 (53) I 
2.3 + 1.7 (47) I, I 
7 + 9 (52) 
5 + 7 (47) | 
13 + 16 (35) 
11 + 7 (24) 
7 + 8 (18) i 
4 + 4 (15) l, tl 
11 + 11 (17) 


RESULTS 


The study group censisted of 68 pa- 
tients with SCCHN. The average age 
of the patients was 62 years (range, 25 
to 87 years) and male patients pre- 
dominated (8296). Tumors were located 


in multiple head and neck sites; the 
majority occurred in the larynx (4096) 
and oral cavity/oropharynx (35%). 
Thirteen percent of patients received 
prior radiotherapy. None received pre- 
operative chemotherapy. The majority 
of patients had advanced tumors (stage 
III/IV, 81%) at the time of surgery, 
when TIL, LNL, and PBL were ob- 
tained. Seventy-two percent of pa- 
tients had gi sa of extracapsular 
lymph nede extension on pathologic 
examination. _ 

Of the 68 patients, autologous PBL 
and LNL were available in 32 patients. 
Autologous PBL, LNL, and TIL were 
available tor study in eight patients. In 
the remaining 28 patients, single speci- 
mens of LNL or TIL were obtained. 
Metastatic tumor involvement was es- 
tablished histologically in 50 of 62 pa- 
tients from whom lymph node speci- 
mens were obtained. Twenty-one ILN 
were from 21 different patients and 29 
ULN were from 23 different patients. 
In eight of these patients, ILN and 
ULN were available from the same 
surgical specimen. 


Immune Cell Phenotypes and 
Function in T LNL, and PBL 


The availability of lymphoeytes from 
local, regional, and systemic compart- 
ments of the immune system in pa- 
tients with SCC enabled us to com- 
pare the phenotypic and cytotoxic 
characteristics of these cells. In Table 
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obtained from TIL, LNL, and PBL as described in “Patients and Methods”’ section. 


2, phenotypic markers on freshly ob- 
tained lymphocytes are compared. The 
LNL had a significantly higher 
CD4/CD8 ratio than did either TIL or 
PBL (P<.05), attributable to an in- 
crease in the percentage of CD4', as 
well as a decrease in the percentage of 
CDS8' lymphocytes (P<.05 for both) in 
LNL compared with TIL and PBL. 
Further analysis of the data showed 
that zero of 61 fresh LNL preparations 
had an excess of CD8' over CD4* 
cells. In contrast, in PBL six (3196) of 
47 and in TIL six (50%) of 12 had more 
CD8* than CD4' cells. These data 
suggested that freshly isolated TIL 
may be enriched in CD8' T lympho- 
cytes, and, conversely, LNL may con- 
tain relatively few of these cells. In 
comparison with PBL, and possibly 
LNL, TIL also contained a significant- 
ly higher proportion of activated 
(HLA-DR ') T cells (CD2' HLA-DR’). 
Since our data showed that the pro- 
portion of CD8' T cells was decreased 
in LNL relative to PBL in patients 
with head and neck cancer, it was 
important to determine additional phe- 
notypic properties of CDS' cells in 
LNL. Cozzolino et al" previously re- 
ported that ILN from patients with 
cancer contain increased proportions of 
CD8'CD11b' T lymphocytes. As the 


data in Table 2 indicate, the percent- 
age of CD8'CDII1b' cells was not in- 
creased in LNL i comparison with 
PBL; rather, these cells represented a 
relatively minor proportion (about 
10%) of the total CD8' cells. Further, 
most CD8' T cells in lymph nodes of 
patients with SCCHN appeared to be 
CD16' as well as CD11b™ ‘Table 2). 
Cells expressing the NK cell mark- 
ers (CD3 CD56") were consistently 
lower in TIL and LNL compared with 
PBL, although the difference was only 
significant for LNL vs PEL. The pro- 
portion of T cells expressing Fe y 
RIII, ie, CD3*CD16* cells, did not 
differ significantly between groups, al- 
though a large variation was noted. In 
some patients, this cell population was 
increased up to 68% (range, 0% to 
68%), and this increase was observed 
in both LNL and PBL, but in others, 
the increase was observed only in LNL 
and not in PBL. Fev CD3'CD106' cells 
were present in TIL. Proportions of 
CD3 CD16' cells were equal in LNL 
and PBL. It may be hypothesized that 
CD3'CD16' T lymphocytes are able to 
mediate antibody-dependent cellular 
cytotoxicity and tha: their increases in 
LNL and PBL of certain patients with 
SCCHN might correlate positively 
with that cytotoxicity. However, no 
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Phenotypic characteristics and the CD4/CD8 ratios of tumor-infiltrating lymphocytes (TIL), lymph node 
lymphocytes (LNL), and peripheral blood lymphocytes (PBL) obtained from eight patients with head 
and neck cancer. The data are means + SDs. Significant differences (P<.05) are indicated by single 
asterisks for TIL vs LNL and by double asterisks for LNL vs PBL. 
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Table 3.—Phenotypic Analysis of Lymphocytes Freshly Obtained From Involved and 
Uninvoived Lymph Nodes of Patients With Head and Neck Cancer * 


Phenotype ILN ULN Controlt P< .05 
CD3* 71 + 14 (20) 76 + 11 (28) 70 + 16 (12) T 
CD8* 11 + 4 (14) 9 + 4 (24) 10 + 3 (12) SwA 


3 + 3 (26) 

9.2 + 11.1 (24) 
CD3*CD56* 5 +. 6 (15) 2+ 2 (26) 2 + 212) one 

19 + 21 (27) ind 

ND ND 

1 + 2 (10) 

1+ 1 (4) Ecl 

* ILN indicates tumor-involved lymph nodes; ULN, tumor-uninvolved lymph nodes; |, ILN vs ULN; Il, ILN vs con- 































23 + 21 (12) 











trol; and Ill, ULN vs control. Results are means + SDs percentages of positive cells. The numbers of cases 


Studied are given in parentheses. 


tControl tissues consisted of tonsils and lymph nodes from patients with benign or inflammatory diseases. 


positive correlation was observed be- 
tween increased percentages of 
CD3' CDI6' cells in LNL or PBL and 
antitumor effector function as mea- 
sured in vitro in NK and antibody- 
dependent cellular cytotoxicity assays 
(data not shown). 

In an attempt to determine if the 
phenotypic composition of LNL is al- 
tered in patients with head and neck 
cancer, tonsils and hyperplastic lymph 


nodes were used as control tissues 
(Table 3). Significant elevations of the 
CD4/CD8 ratio due to an increase in 
the proportion of CD4' T lymphocytes 
was observed in LNL in comparison 
with control tissues. 

Since phenotypic comparisons of 
TIL, LNL, and PBL were performed 
using pooled data from multiple pa- 
tients, we were concerned that this 
may not be representative of differ- 
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ences between the lymphecyte popula- 
tions in individual patients. Therefore, 
a separate analysis of eight patients 
with matched TIL, LNL, and PBL 
samples was performed (Figure). Due 
to the small sample size, statistical 
analysis could only be performed on a 
limited number of phenotypic markers. 
Lymph node lymphocytes had a signifi- 
cantly higher CD4/CD8 ratio, which 
was attributable to an increase in 
CD4° T cells, in comparison with TIL, 
and a decrease in CD& T cells, in 
comparison with both TIL and PBL. 
These findings are in agreement with 
the data presented in Table 2, suggest- 
ing that analysis of pooled data for 
TIL, LNL, and PBL is a valid 
approach. 

Cytotoxicity of freshly isolated TIL, 
LNL, and PBL against NK-sensitive 
K562 and NK-resistant squamcus cell 
carcinoma line PCI-1" was compared 
prior to and after in vitro activation in 
the presence of rIL-2 (1000 U/mL). As 
Table 4 shows, NK cell activity varied 
considerably in PBL of patients with 
SCCHN. Both fresh TIL and LNL had 
significantly lower NK cell activity 
(P<.05) than was detected ir PBL. 
The PCI-1 (SCCHN) line was mildly 
sensitive to lysis by fresh LNL and 
PBL, as measured in 4-hour "Cr-re- 
lease assays. Following culture in the 
presence of 1000 U/mL cz rIL-2 for 5 to 
1 days, LAK cells generated from TIL 
and LNL demonstrated substantial cy- 
totoxicity against K562 and PCI-1 tu- 
mor cell targets, although it was gen- 
erally less than that of FBL. 


Phenotypic Markers and 
Cytotoxicity of Lymphocytes 
From ILN and ULN 


When the phenotypes of lympho- 
cytes isolated from ILN vs ULN were 
compared (Table 3), no significant dif- 
ferences were detected except for an 
increased proportion of CD4' T lym- 
phocytes in ULN. In ths respect, lym- 
phocytes from ILN were more like 
TIL than were those from ULN. 
There was no difference in the content 
of CD8°CD11b° T cells between ILN 
and ULN. Significant increases in the 
CD4/CD8 ratio and proportion of CD4' 
T lymphocytes were observed in ULN 
in comparison with control tissues. 

Natural killer cell cytotoxicity of 
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Table-4.—Antitumor Cytotoxicity of Freshly Isolated and IL-2-Expanded TIL, LNL, and 
| PEL From Patients With Head and Neck Tumors" 


Freshly Isolated 





IL-2- Activated 


teu | LIII ILÉÉÉS SÉ 
Population — K552 PCI-1 K562 PCI-1 
TI 3 + 2(6)f 10 + 21 (3) 1,615 + 1,977 (3) 172 + 42 (3) 


L 
NL. 6+ 1: (50f 4 + 12 (19) 817 + 593 (19) 325 + 479 (10)+ 


L 
PBL 241 + 3 1 (35)t 


18 + 36 (14)¢ 


2,908 + 1,786 (15)+ 997 + 814 (8)t 


* IL-2 indicates interleukin-2; TIL, tumor-infiltrating lymphocytes; LNL; lymph node lymphocytes; and PBL, pe- 
ripheral blocd lymphocytes. Results are expressed as means + SDs in lytic units per 10’ cells. The number of 
experimentsis given in parentneses. A 4-h 5'Cr-release assay was performed with freshly isolated lymphocytes 
and with belie: brows! ih the presence of 1000 U/mL of riL-2 for 5 to 7 days. PCI-1 is a natural killer-resistant 
primary squamous cell carcinoma of the head and neck line established in our laboratory.'^ Spontaneous re- 
lease values ranged from 2% to 5% for K562 and from 5% to 15% for PCI-1 targets. 


tPBL > ENL and TIL (P < .55). 
PBL > ENE (P < .05). 


' 
| 


lymphocytes isolated from ILN and 
ULN was uniformly low. There were 
no signifieant differences in cytotoxic- 
ity against K562 targets between ILN 
(8+12 LU) and ULN (4+8 LU). Cul- 
turing in the presence of rIL-2 for 5 to 
7 days resulted in the generation of 
LAK cells with enhanced cytotoxicity 
against K562 and PCI-1 tumor cell 
targets. However, LAK cell activity 
was consistently lower than that ob- 
tained with patient’s or normal PBL 
under the same experimental condi- 
tions. There were no s gnificant differ- 
ences in the ability tc generate LAK 
cell activity between lymphocytes ob- 
tained from ILN and ULN. 


Prognostic Significance of 
Phenotypic Characteristics 
and Cytotoxicity of LNL 


| 

To evaluate the clinxeal significance 
of alterations in the composition of 
LNL in patients with head and neck 
cancer, the phenotype cf freshly isolat- 
ed lymphocyte populat.ons was corre- 
lated with known prognostic variables 
such as tumor stage (TNM classifica- 
tion), the presence of cervical lymph 
node metastases, and extracapsular 
lymph node extension. Comparisons of 
patients with early clinical stage (I and 
ID and late clinieal stage (III and IV) 
tumors failed to reveal any significant 
differences in the phenetypic composi- 
tion of TIL, LNL, or PBL except for 
an increased proportion of CD16' T 
cells in LNL from patients with ad- 
vanced stage tumors (P«.05). Specifi- 
cally, propertions of CD4' or CD8' T 
lymphoeytes in TIL, LNL, or PBL 
were not predictive of overall tumor 
stage (I/II vs III/IV), T stage (T1-2 vs 
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3-4), or N stage (NO vs N1-3). Addi- 
tionally, no significant differences in 
cytolytic activity of fresh NK cells or 
in ability to generate LAK cell activity 
were detected between LNL of pa- 
tients with cervical metastases (N1-3) 
vs patients without cervical metasta- 
ses (NO). 

Since the presence of cervical metas- 
tases is one of the most important 
prognostic indicators in patients with 
head and neck cancer,” the phenotype 
of LNL was examined to see if the 
presence of cervical metastases was 
associated with alterations in either 
ULN or ILN in these patients. A 
significant increase in CD16' (Fe y 
RIII+) lymphocytes was present in 
lymph nodes of patients with cervical 
metastases (pathologically N1-3) com- 
pared with patients with no cervical 
metastases (pathologically NO). There 
was no difference in the proportions of 
CD4* or CD8* T lymphocytes. There 
were insufficient data to examine the 
association between TIL composition 
and a risk of developing cervical me- 
tastases. In patients with cervical me- 
tastases, the presence of extracapsular 
spread is associated with a worse prog- 
nosis. We were unable, however, to 
obtain enough immunologic data in pa- 
tients with extracapsular spread to 
make meaningful correlations between 
LNL composition and extracapsular 
spread. 


COMMENT 


The importance of local immune re- 
sponses in limiting tumor growth is 
suggested by the presence of numer- 
ous infiltrating T lymphocytes at the 
periphery of head and neck tumors.”” 


Furthermore, increased numbers of 
TIL around and in the tumor have 
been associated with improved progno- 
sis and prolonged survival" In an 
earlier study, we have observed that 
the phenotypic characteristics of TIL 
could be related to the presence of 
cervieal lymph node metastases and 
extracapsular spread. Those tumors 
infiltrated by mononuclear cells con- 
taining more CD8' than CD4' T lym- 
phocytes had no evidence of extracap- 
sular spread and contained fewer 
cervical metastases at the time of sur- 
gery." It seemed to us that a similar, 
prognostically important correlation 
could be established for regional LNL, 
which might be involved im host-tumor 
interactions. 

When phenotypic characteristics of 
fresh lymphocytes obtained from three 
different sites (tumor, lymph nodes, 
and blood) in patients with head and 
neck cancer were compared, several 
observations emerged that may bear 
on host-tumor interactions. Consis- 
tently, LNL contained fewer CD8' T 
lymphocytes than either TIL or PBL. 
Further, no difference was observed in 
the percentage of CD8'CDI11b' cells 
between ILN and ULN. Our data do 
not support those previously reported 
by Cozzolino and colleagues" regard- 
ing a significant enrichment in 
CD8'CD11b* cells in ILN from pa- 
tients with laryngeal tumors and blad- 
der carcinomas. This popuiation, iden- 
tified by anti-CDllb  (Leu-15) 
monoclonal antibody was shown to be 
responsible for decreased functional 
responses of lymphocytes obtained 
from ILN. The ability to generate in 
vitro autologous tumor-specific cyto- 
toxic T lymphocytes from ILN in these 
patients was reported to be strictly 
dependent on the prior removal of this 
suppressor population. We have never 
observed the percentages of 
CD8*CD11b* cells in LNL comparable 
to those reported by Cozzolmo et al (up 
to 15% in ILN”), neither do we have 
evidence for in vitro suppression by 
LNL of proliferative or cytotoxic re- 
sponses of autologous and allogeneic 
PBL in mixing experiments.” These in 
vitro results and the low preportions of 
total CD8* T cells observed in ILN 
and ULN imply a relative absence of 
both suppressor and cytotcxie T lym- 
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phocytes in the lymph nodes of pa- 
tients with head and neck cancer. Im- 
portantly our functional analyses 
showing a virtual absence of NK cell 
activity and a relatively poor ability to 
generate LAK cell activity from LNL 
are consistent with these phenotypie 
data. 

In normal human LNL and tonsillar 
lymphocytes, CD4' cells represent a 
predominant T lymphocyte subset (Ta- 
ble 3). In LNL of patients with head 
and neck cancer, the CD4/CD8 ratio 
was higher than that in PBL. Further, 
differences in the proportions of CD4° 
T cells were observed in ILN and 
ULN. These differences are likely to 
result from a normal process of lym- 
phocyte traffic through the paracorti- 
cal node area,” and the fact that the 
CD4/CD8 ratio in LNL did not corre- 
late with clinical parameters or prog- 
nosis is not surprising. In general, 
funetional and, especially, antitumor 
effector cell capabilities of LNL are 
likely to be a more important prognos- 
tic factor than their phenotypic 
characteristics. 

Although the peripheral blood, 
spleen, and liver have the highest NK 
cell activity in man, small numbers of 
cells expressing NK-cell markers have 
been demonstrated in other lymphoid 
tissues such as tonsils and lymph 
nodes." The NK cell activity of hu- 
man lymph nodes without cancer and 
human tonsils has been reported to be 
low (less than1046 lysis at an E:T ratio 
of 50:1) but detectable." Also, there 
does not appear to be a significant 
difference in NK cell activity of LNL 
between normal individuals and cancer 
patients." Additionally, significant 
differences have not been demonstrat- 
ed between ILN and ULN in patients 
with lung or breast cancer," " and 
lymph nodes proximal and distal to the 
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tumor in patients with breast, colon, 
and stomach cancer. ™”* In patients 
with head and neck tumors, NK cell 
activity was reported to be variably 
low in tumor-draining lymph nodes, 
and it increased following incubation in 
complete medium (RPMI-1640 and 
10% FCS) at 37°C for 18 hours or after 
incubation with interferon alfa." 
Kessler et al” showed a significant 
depression of NK cell activity in lymph 
nodes containing a metastatic tumor 
focus compared with tumor-free lymph 
nodes of patients with cancer or lymph 
nodes of control patients with diseases 
other than cancer. Our results differ 
from those mentioned above in that 
ILN and ULN had similarly low or 
undetectable NK cell activity. Lymph 
nodes consistently contained a consid- 
erable proportion of CD8' CD16' cells 
that approximated that present in 
PBL and low, but detectable, numbers 
of CD56' cells. Furthermore, in the 
presence of rIL-2, LNL developed 
substantial LAK cell activity, although 
it was lower than that of PBL. These 
results are consistent with the pres- 
ence of NK cells and their precursors 
in human lymph nodes. 

The demonstration of a distinct pop- 
ulation of lymphoid cells, CD3' CD16' 
cells, in the lymph nodes and blood of 
some patients with head and neck can- 
cer deserves attention. We have previ- 
ously observed significant increases in 
CD3'CD16' cells in the blood of some 
patients with glioblastoma, who were 
receiving corticosteroids postopera- 
tively.” It is not clear whether 
CD3 CD106' cells have antitumor cyto- 
lytic function. The presence of type III 
Fe y RIII receptors on these T cells 
might be expected to enhance their 
effector activities. This, however, does 
not seem to be the case, as neither NK 
nor antibody-dependent cellular cyto- 
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toxicity activities were higher in the 
PBL or LNL containing increased pro- 
portions of CD3'CDI16' cells. These 
cells were detected in the PBL and/or 
LNL of only certain patients with head 
and neck cancer, specifieally those 
with advanced stage tumors. Although 
the biologie importance of this subpop- 
ulation is not understood, our data 
suggest that its appearance is associat- 
ed with advanced disease. Others" 
have also reported the sporadie ap- 
pearance of this T cell population in the 
blood of patients with head and neck 
cancer." 

We have shown that considerable 
phenotypic and functional differences 
exist between cells mediating local, 
regional, and systemic antitumor im- 
munity in patients with head and neck 
cancer. These differences may be im- 
portant in the ability ef the host to 
control tumor growth. For example, 
LNL of patients with cervical metasta- 
ses were shown to contain more CD16* 
lymphocytes than those of patients 
without cervical metastases. This im- 
plies that CD16' NK cells or T cells 
play a role in the metastatic spread of 
SCCHN. The presence and propor- 
tions in TIL and LNL of antitumor 
effectors and their state of activation- 
/suppression clearly deserves further 
investigation. The ability to generate 
cytotoxic cells with significant LAK 
cell activity against tumor cells, with 
rIL-2, suggests a potential role for the 
use of biologic response modifiers in 
the treatment of patients with head 
and neck cancer. 
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Facial Weakness 


A Comparison of Clinieal and Photographie Methods of Observation 


I. M. Smith, BDS, FRCS(Edin); J. A. M. Murray, MD, FRCS(Edin), FRACS; R. E. Cull, BSc, PhD, FRCP(Edin); J. Slattery, MSc 


e The search for an internationally ac- 
ceptable facial grading system has resulted 
in an assessment of existing methods by 
several investigators. These studies were 
based on observations of video film taken 
of patients with varying degrees of facial 
malfunction. Although the grading systems 
were evaluated, the use of videotape has 
never been compared with clinical examina- 
tion and its suitability for this type of work 
is, therefore, unknown. We used nine facial 
grading systems to compare the results of 
clinical observation with those of photo- 
graphic methods of presentation. The latter 
included videotape, photographic slides, 
and a combination of the two. The correla- 
tion between clinical examination findings 
and findings of any of the photographic 
methods was poor, suggesting the need for 
a standard form of presentation when grad- 
ing patients. The most consistent results 
were found with either clinical examination 
or photographic slides; videotape was the 
least reliable. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:906-909) 
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he accurate clinical assessment of 

facial movement forms an impor- 
tant part of the management of pa- 
tients with facial nerve deficits. Only 
in this way can the progress of a 
patient be monitored and the response 
to treatment assessed. Clinicians have 
devised various methods of classifying 
facial movement" in the hope of stan- 
dardizing assessment and enabling 
comparisons to be made between pa- 
tient groups. 

House’ and Burres and Fisch" have 
attempted to evaluate these different 
systems so that a single internationally 
acceptable classification could be used. 
These studies have been based on vid- 
eo recordings of patients with facial 
nerve lesions. This method of portray- 
ing facial moment has never been as- 
sessed, and its correlation with clinical 
examination is, therefore, unknown. 
This study involved nine facial grading 
systems and compared photographic 
slides, videotapes, and a combination 
of slides and videotape with findings of 
a clinical examination. 


PATIENTS AND MATERIALS 


Ten patients exhibiting a wide range of 
severity of facial movement disorder were 
enrolled in the study. In all cases, the nerve 
lesion was of at least 1 year's duration. Each 
patient was examined clinically by four ob- 
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servers, two of whom were consultants with 
extensive experience in managing facial 
nerve problems. The grading systems cho- 
sen were the same as those described by 
House," incorporating gross, regional, and 
specifie methods of evaluation, namely, Bot- 
man and Jongkees,' May," Pietersen,” Adour 
and Swanson,‘ Yanagihara, Stennert," Jans- 
sen, House and Brackman, and Smith as 
quoted by House." The details of these sys- 
tems are shown in Tables 1 through 8. 

The patients underwen: clinical assess- 
ment by each observer with each grading 
system. The movements the patients were 
asked to perform for the zrading were as 
follows: the face at rest, forehead wrinkling, 
eyes closed tight, wrinkling the nose, whis- 
tling, and smiling. Tone at rest was also de- 
termined. Each observer then gave ar over- 
all numerical assessment of severity of 
malfunction for each patient ofa total of 10 for 
each of the grading systems, with 10 repre- 
senting normal facial function. 

At the same visit, a videotape and photo- 
graphs of the same six facial movements 
were obtained for each patient. Each subject 
was seen and recorded randomly to avoid any 
natural progression of severity. 

After 8 weeks, the four observers exam- 
ined the photographs and again graded each 
patient with the nine systems mentioned 
above. This procedure wzs repeated at 2- 
month intervals for the videotap2 of each 
patient and finally with the videotape and 
slides together. The time allocated for each 
patient with the use of graphic methods of 
presentation was similar te that used during 
the initial clinical examinat. on. 
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Table 1.—Botman and Jongkees 


Class | Description 


Normal facial activity 

| Light paresis: normal at rest, 
talking norma, the eyes can 
be closed, scme dysymmetry 
in laughing aad whistling 

I Moderate paresis: normal at rest, 
asymmetry ir talking and 
laughing, the-eyes cannot be 
closed 

Hi Severe paralysis: asymmetry at 
rest, dysfunction in movements 

IV Total paralysis: no tone, total 
loss of functien; contracture of 
thesmuscles may result in 
apparent improvement, while 

degeneration atrophy may 

cause a more serious defect 























| 
RESULTS 
The results were analyzed with the 
quadratically weighted k statistic, 


which gives a measure of agreement 
between two sets of results. This sta- 
tistic allows for the possibility that 
some aaa A between observers 
may occur simply by chance and has an 
expected value of 0 when only such 
chance agreements oceur. The value of 
the statistic is 1 when perfect agree- 
ment is attained. 


Facial Paralysis Grading With 
Different Methods of Presentation 


The agreement between different 
methods of presentation indicates the 
variation that would be introduced by 
changing from one method to another 
for a particular patient. The results 
from use of the data from all observers 
with all systems of grading are shown 
in Table 9. | 

The lowest agreement value oc- 
curred between clinical examination 
and any of the graphic methods of 
presentation. The highest k value was 
.63. In contrast, the agreement be- 
tween the photographic methods was 
better, particularly when comparing 
slide observation to videotape and 
slides together, when a x value of .79 
was achieved. — 

The poor correlation between clini- 
cal and photographie methods may be 
due to difficulties in nterpreting ex- 
tra, variable subconse ous information 
or "noise" that occurs clinically. This 
noise does not imply -hat information 
is missing fromthe phctographic meth- 
ods but occurs because no clinical ex- 





Degree of Injury 
Normal 


Mild (barely noticeable) I 


Moderate (obvious difference) 


spasm, synkinesis) 


Table 2.—May 


Incomplete 
Lesions* 








Severe (crippling: weakness, IV 


No movement V Failure: flaccid face 





Transected Nerve 
(After Repair^t 
Excellent recovery: appropriate 
individual movement, eye closure, 
smile 


Good: appropriate movement but mass 
movement present in eye or mouth 


Fair: some movement and*symmetry 











but inability to close eyes 
completely, oral incompetence 


Poor: facial symmetry only 








* Due to Bell's palsy, herpes zoster, otitis media, or temporal bone fracture. 


TDue to tumor or trauma. 


Table 3.—Pietersen 


Arade Deficits 


No associated 
movements 
| Slight palsy and 
contracture «1 mm 
(just visible) without 
associated movements 
I Moderate palsy with 
clearly visible 
contracture and 
associated movements 
ll Severe palsy with 
disfiguring contracture 
and associated 
movements 
IV Complete atonic facial 
palsy without 
contracture and 
associated movements 








Site 196 — 25% 




















Table 5.—Adour and Swanson* 


No. of Points Assigned to Each Unit of Recovery 
A . PHONES Sakae ^ EMEN. ^. Iii vo 
2596 — 50% 


es +1 +1 


Table 4.—Smith* 


Scale 
O: no function 
I: 0%-25% function 
Il :25%-50% function 
Ill: 5096-7596 function 
IV: 75960-10096 function 
Areas to grade 
O-IV: repose 
O-IV: forehead wrinkle 
O-IV: eye 
O-IV: mouth 












*Each area is graded as a percentage. The 
percentage is then converted to a number between O, 
for no function, and 4, for normal furction. The scores 
for each area are summated and t»en divided by 4, 


giving a maximum score of 4. 












5096 — 75% 7596 — 1 120% 






* Only the facial TATE recovery T was used. The score for each region is summated to give a score 


of a total of 10. 


amination is entirely repeatable. In 
this way, observers each see a slightly 
different set of facts for a patient in 
contrast to photographie presenta- 
tions, where exactly the same informa- 
tion is seen on each occasion. 

This noise was evaluated by looking 
at the agreement between observers 
within each method of presentation. If 
the difference was due to clinical noise, 
the values for interobserver agree- 
ment would be reduced in the clinical 
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group. This was not the ease, as the 
mean « value for clinical presentation 
(.66) was entirely comparable with 
those of other methods (Table 10). 

The « values also showed the varia- 
tion in agreement that occurs for each 
grading system when the method of 
presentation is changed. The « values 
for the Janssen’ and House’ systems 
changed by 2.7 and 1.8 points, respec- 
tively, in a comparison of clinical ex- 
amination with videotape. 
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Table 6.—Yanagihara* 


Variable 



















At rest 


Wrinkle forehead 024 
Blink 024 
Closure of eye lightly 024 
Closure of eye tightly 024 
Closure of eye on the involved 

side only 024 
Wrinkle nose 024 
Whistle 024 
Grin 


Depress lower lip 


* The scores are summated to give a maximum of 
40. 


Consistency Between Methods 
of Presentation 


Total consistency implies that any 
variation in patient categorization oc- 
curs because of the grading system 
used rather than the method of presen- 
tation. To assess this, an analysis of 
variance was performed with the data 
shown in Table 10 to evaluate the 
individual contribution made by the 
grading systems and methods of pre- 
sentation to the overall variation. In 
this way, the consistency of results for 
each method of presentation can be 
determined. The results (Table 11) 
show that clinical observation and ex- 
amination of slides yielded substantial- 
ly more consistent results than did the 
use of videotape. 


COMMENT 


The need to standardize the clinical 
assessment of facial nerve malfunction 
is now accepted. Investigators"" have 
demonstrated the intrinsic deficits of 
some of the existing systems, although 
no attention has been given to the 
presentation of the data on which they 
were tested. 

Each grading system alone is reli- 
able and valid. Error is only intro- 
duced when an observer attempts to 
interpret what he sees and then ap- 
plies that to a particular grading sys- 
tem. Thus, the consistency achieved 
by a classification will depend, in part, 
on the ease with which data can be 
interpreted, because this may, in turn, 
affect the extent of observer error. 

In our study, clinical observation has 
been compared with photographic 
methods of présentation by studying 
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Table 7.— Stennert* 


Facial Paralysis Score Value 


Resting tone 


Difference between palpebral fissures z3mm 
Ectropion Yes 
Loss of nasolabial sulcus (if present on normal side) Yes 
Drop of angulus oris z3mm 
Motility 
Frowning ( <50% of normal side) Not possible 
Incomplete lid closure, slight innervation (as during sleep) Yes 
Maximal innervation Yes 
Exposure of teeth 
Canine teeth: upper and lower Not visible 
Second upper incisor (full width) Not visible 
Whistling (decrease in distance between philtrum and <50% 
angulus oris compared with normal side) 
Secondary defects 
Hyperacusis Yes 
Gustation impaired Yes 


Forehead, eye, rmasolabial 
sulcus, corner of mouth, chin 


Synkinesis between >3 areas 


Spasm Present, strongly present, 
inconvenient 

Lacrimation «3096, <30%+, incomplete lid 
closure, 0% 

Contracture Present 


Present 


"Crocodile" tears 







* Number of positive signs times 10 equals paralysis score. Number of positive signs times 10 equals sec- 
ondary defect score. 


Table 8.—House and Brackman 


Grade Description Characteristics 
| Normal Normal facial function in all areas 


Mild dysfunction Gross: slight weakness noticeable on close 
inspection, may have very slight 
synkineses 

At rest: normal symmetry and tone 
Motion—Forehead: moderate to good 
function; Eye: complete closure with 
minimum effort; Mouth: slight asymmetry 


Gross: obvious but not disfiguring 
difference between 2 sides; noticeable 
but not severe synkinesis, contracture 
and/or hemifacial spasm 

At rest: normal asymmetry and tone 

Motion—Forehead: slight to moderate 
movement; Eye: complete closure with 
effort; Mouth: slightly weak with 

maximum effort 


Gross: obvious weakness and/or 
disfiguring asymmetry 
At rest: normal asymmetry and tone. 
Motion—Forehead: none; Eye: incomplete 
closure; Mouth: asymmetric with 
maximum effort 
Gross: only barely perceptible motion 
At rest: asymmetry 
Motion—Forehead: none; Eya: incomplete 
closure; Mouth: slight movement 


No movement 


























Moderate 
dysfunction 












Moderately severe 
dysfunction 













Severe dysfunction 









Total paralysis 


Table 9.—Agreement Between Methods of Presentation Alone * 


Clinical Slides Video Slides and Video 


Clinical 
Slides 


Video 
Slides and video 


* Values are x. 
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Table 10. — Agreement for Different Methods of Grading and Presentation * 


Source Clinical Slides Video Slides and Video 
f 
1 





Botman end Jongkees' .69 .56 55 .46 
.51 .63 .50 .49 
75 75 .57 .50 
ne 75 45 .60 
.58 73 5 .67 




















66 66 56 54 


* Values are x. 












Table 1 1.—Consistency of Results 
for Methods of Presentation * 


Slides } 
Video 
Slides and vide 





* Values-are-«. 


the effeet on -— different report- 
ing systems. Although the graphic pre- 
sentations fail to include spontaneous 
expression, Burres and Fisch" have 
shown that this lack of dynamic func- 
tion is unimportant in grading facial 
weakness. 

The results show poor agreement 
between clinical and photographic 
methods of presentation, suggesting 
that a a m grading may vary 


| 


| 
| 


| 











with the type of data used by the 
observer They do not enable a judg- 
ment to be made on the quality of the 
different presentation methods but 
show the variation introduced if classi- 
fieation systems are not used with a 
standardized form of data 
presentation. 

Our study also shows that clinical 
observation or photographic slides pro- 
duce the most consistent results. The 
reasons for this are uncertain, but both 
these methods achieve clear presenta- 
tion of information and are open only 
to the error of interpretation. Video- 
tape, although it theoretically provides 
more information than slides, suffers 
from a relative lack of definition and 
seems prone to inconsistency; presum- 
ably, some features of facial movement 
may be missed by the camera or the 
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observer, leading to a greater opportu- 
nity for error. 


CONCLUSIONS 


Our study demonstrates the need for 
a standardized presentaticn of data in 
reports of loss of facial function. The 
use of clinical examination or photo- 
graphic slides appear to be the most 
reliable method. 
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Occult Surgical Glove Perforations in 


Otolaryngology-Head and Neck Surgery 


Michael S. Godin, MD; Carlos J. Lavernia, MD; Jeffrey P. Harris, MD, PhD 


* With the advent of the acquired immu- 
nodeficiency syndrome crisis, it has be- 
come imperative that all surgeons minimize 
their risk of direct contact with the patient's 
body fluids. In the course of performing 
surgery, perforations are frequently created 
in surgical gloves, which often go unno- 
ticed. This study determined the frequency 
with which occult glove perforations oc- 
curred in 134 consecutive head and neck 
surgical procedures. One thousand fifty 
gloves (650 gloves used in surgery, 400 
unused control gloves) were analyzed for 
the presence of perforations large enough 
to permit the passage of fluid. An unrecog- 


[- enitn across surgical bar- 
riers is a bidirectional problem. 
The introduction of infective agents 
into the surgical site may lead to a 
wound infection. Conversely, direct 
exposure of the surgical team to the 


patient's body fluids may result in life- 
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nized glove perforation was detected in 25% 
of surgical cases. The duration of surgery 
correlated strongly and positively with the 
incidence of perforation. Perforation rates 
varied widely for specific types of proce- 
dures, and are reported for each of the five 
subdivisions within otolaryngology-head 
and neck surgery. The implications of these 
results are described, and recommenda- 
tions for the use of protective measures, 
especially in reference to the use of double- 
gloving, are made. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:910-913) 


threatening, and even fatal infection. 
Given the increasing prevalence of the 
human immunodeficiency virus (HIV) 
in the general population, as well as 
the well-recognized risk of hepatitis B' 
it has become increasingly important 
for all surgical personnel to minimize 
their exposure to potentially infective 
fluids. Protective barriers available to 
the surgical team include: (1) intact 
skin, (2) gown, mask, and cap, (3) 
drapes, (4) eyeglasses, goggles, and 
face shields, and (5) surgical gloves. 

In the course of performing surgery, 
perforations are inevitably created in 
surgical gloves, and frequently go un- 
noticed. This study determined the 
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frequency with which occult glove per- 
forations occurred in 134 consecutive 
head and neck surgical procedures. 
The efficacy of double-gloving and use 
of heavy-duty “orthopedic-type” 
gloves, as well as perforation rates for 
the five major subdivisions within oto- 
laryngology-head and neck surgery 
are presented. Finally, the relevance 
of these findings is described, and rec- 
ommendations designed to help sur- 
geons minimize their risk of exposure 
and possible infection are made. 


MATERIALS AND METHODS 


A total of 1050 latex surgical gloves com- 
prised the materials of this study. Four hun- 
dred of the gloves were unused control 
gloves, and the remaining 650 gloves were 
collected from all operating room personnel 
at the end of 134 consecutive head and neck 
surgical procedures. All gloves were tested 
according to the method set forth by the 
American Society for Testing and Materials.” 
Each glove was filled with 300=25 mL of 
water, and twisted securely at the cuff. The 
palm and each finger were then compressed 
individually, and perforations were easily 
observed by the production of a fine stream 
of water. This method has been shown to be 
80% effective in demonstrating holes pur- 
posely made by a 25-gauge needle, and 100% 
effective in demonstrating holes made by a 
25-gauge needle." Clinical data were record- 
ed for each of the 650 gloves worn in surgery, 
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Table 1.— Data Recorded for Each 
Glove Used in Surgery 


Number of perfo 'ations 
Site of perforation on glowe 
Inner or outer glove 
Wearer: faculty, resident, student, or staff 
Wearer: surgeon, assistant, or nurse 
Duration-of procedure 

Elective or urgent procedure 
Procedure performed 

Dominant or nondominantthand 
Brand and type of glove 

Human immunodeficieney virus 
knowrrpositive, + risk sactors 











status: 






and includedthe identity ef the wearer, pres- 
ence or absence of perforations, and time and 
type of case (Table 1). AF data were tested 
for significance using x^ analysis, except for 
the correlation between ease duration and 
risk of glove perforation, which was proved 
using a twoetailed t test. 

Urgent procedures wer? defined as cases 
that had not been scheduled on the previous 
day. Many of these occurred under hurried 
conditions or late at night, when the surgical 
team may not have been able to give full 
attention to avoiding accidental exposure. In 
six of 134 cases, glove per^orations were no- 
ticed intraeperatively. These gloves were 
changed immediately, ane thus are not in- 
cluded in this study. 


RESULTS 
Control Gleves 


Four hundred unused gloves were 
tested for the presenceof perforations. 
Eight of these, or 2%, aad at least one 
hole. One (0.25%) of 400 gloves had 
two holes. | 


| 
Experimental Gloves 


At least one glove perforation that 
went unnoticed at surgery was found 
in 33 of 134 consecutive cases. Thus, in 
25% of all cases, at least one occult 
perforation oceurred. Of 650 gloves 
tested, 49 (8.5%) had at least one un- 
recognized perforation. 

The average duration of all cases 
was 62.6 minutes. The average dura- 
tion of the 101 cases without perfora- 
tions was 43.3 minutes, whereas the 33 
cases with oecult perforations lasted an 
average of 121.7 minuces. Thus, the 
duration of the case comrelated strong- 
ly (P<.001) and positvely with the 
risk of glove perforation. 

Procedures were divided among the 
five major subdivisions within otolar- 


100 
90 L2] Cases With Perforations 
Percent of Total Cases 


80 
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60 


% 


50 
40 
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10 


Head and Neck 
Surgery 


Otology 


General 
Otolaryngology 





FPRS 
(No Metal) 


FPRS 
(Metal) 


Endoscopy 


Distribution of cases and incidence of occult perforations. FPRS indicates facial plastic and recon- 


structive surgery. 


yngology-head and neck surgery, as 
set forth in the classification scheme 
used for certification by the American 
Board of Otolaryngology (Figure). The 
rate of perforation was 10% for oto- 
logy, 50% for head and neck surgery, 
19% for general otolaryngology, 10% 
for endoscopy, 12% for facial plastic 
and reconstructive surgery not involv- 
ing use of metal wires, screws or 
plates, and 100% for facial plastic and 
reconstructive surgery cases in which 
metal implants were used. Perforation 
rates were significantly higher than 
the mean for head and neck surgery 
(P<.01), and facial plastic and recon- 
structive cases using metal implants 
(P<.001), lower than the mean for 
facial plastic and reconstructive proce- 
dures not involving metal (P<.05), and 
not significantly different than the 
mean for otologic (P>.20), endoscopic 
(P>.20), and general otolaryngology 
(P>.30) cases. 

Fourteen cases designated as facial 
plastic and reconstructive surgery pro- 
cedures involved the repair of trau- 
matic injuries. In these procedures, 16 
(28%) of 58 gloves were found to have 
holes. In the seven cases that involved 
the use of metal plates and screws to 
repair fractures, or of arch bars and 
wires to attain mandibulomaxillary fix- 
ation, 14 (87%) of 38 gloves had perfo- 
rations. Furthermore, in these seven 
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cases, eight (66%) of the 12 people who 
wore only one pair of gloves had perfo- 
rations through the gloves to the skin. 
Conversely, two (29%) of seven sub- 
jects who double-gloved for these 
cases had perforations through both 
gloves to the skin. The statistical dif- 
ference between perforation rates for 
these single and double gleve wearers 
was significant (P<.05). Interestingly, 
four of the five people who double- 
gloved and did not have inner glove 
perforations did have a hole in an outer 
glove. For these people, double-glov- 
ing spared them from possible direct 
contaet with the patient's body fluids. 

Seventeen cases were recorded as 
urgent procedures according to the 
criteria listed above, and an occult 
glove perforation was discovered in 
nine of these (53%). 

The majority of perforations (75%) 
occurred on the nondominant hand; 
surgeons, and especially nurses, were 
most likely to perforate the nondomin- 
ant thumb. Heavy duty, “orthopedic- 
type" gloves were worn orly in cases 
involving the repair of traumatic inju- 
ries, all of which employed the use of 
metal implants. Perforatiors were dis- 
covered in five of nine pairs of “ortho- 
type" gloves, compared with three of 
three pairs of regular single gloves, six 
of seven pairs of regular outer gloves, 
and two of seven pairs of regular inner 
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gloves. Thus, the use of heavy-duty 
surgical gloves was not associated with 
a significantly different perforation 
rate than wearing regular surgical 
quality latex gloves (P>.20). 

Finally, six occult perforations were 
demonstrated in the 16 cases in which 
the patient was known to be positive 
for HIV, or to have risk factors strong- 
ly associated with HIV infection. The 
perforation rate for this group was not 
significantly different from that in pa- 
tients with no known infection or risk 
factors (P<.20). 


COMMENT 


There is no question that the preva- 
lence of HIV infection has increased 
dramatically in the general population. 
In a 1988 study of inner city emergen- 
cy department patients, Kelen et al’ 
found that 5.2% of all patients and 4% 
of patients with unknown HIV status 
were seropositive for HIV. Further- 
more, the interval between exposure 
and the development of clinical signs 
and symptoms of HIV infection can be 
several years. Given these facts, it has 
become imperative for surgical person- 
nel, who come into contact with patient 
body fluids on a daily basis, to observe 
universal precautions for prevention of 
transmission of HIV, hepatitis B virus, 
and other bloodborne pathogens. 

Transmission of HIV has been 
shown to occur not only through sexual 
intercourse, needlestick, and contami- 
nated blood transfusion, but from con- 
tact of infected fluids with mucous 
membranes and nonintact skin as 
well.’ It has even been postulated that 
transmission could occur through in- 
tact skin by way of the epidermal 
Langerhans cell, a normally occurring 
cell that functions to present antigen to 
T lymphocytes." Skin exposure to the 
patient’s body fluids occurs frequently 
in surgery, as emphasized by Sim and 
Dudley’ who determined that blood 
staining was present on surgeon’s fin- 
gers in 20% of operations lasting 2 
hours or longer, even if no defect in the 
glove had been identified. 

The fact that accidental injuries to 
the operating team are inevitable also 
underscores the need for surgical per- 
sonnel to take all reasonable precau- 
tions to avoid body fluid exposure. 
Hussain et al” studied 2016 consecutive 







Perforation Rate, % 


general and subspecialty surgical oper- 
ations and found that accidental injury 
to the operators occurred in 5.6% of 
cases. Ninety-five percent of these in- 


juries were needlesticks, 4% were 
knife cuts, and one was a cautery burn. 
The study concluded that not only 
were such injuries unavoidable, but 
that they were most likely to occur at 
night, and during wound closure. In 
this study, perforations were more 
than twice as frequent in urgent cases 
(53%) than in scheduled, elective cases 
(21%). Procedures in which glove per- 
forations occurred (average length ap- 
proximately 2 hours) were over twice 
as long as cases in which no perforation 
occurred (average length approximate- 
ly 45 minutes). Therefore, we would 
add both urgency and duration of the 
case to the list of faetors that com- 
pound the risk of injury to the surgical 
team. Furthermore, even in cases 
where the patient was known to be 
positive for HIV or have strong risk 
factors for HIV infection, our study 
found no significant difference in the 
incidence of glove perforations. One 
must conclude that aceidental injuries 
are unavoidable, even in the presence 
of known HIV infection. 

It has been shown, however, that 
intact latex surgical gioves are an ef- 
fective mechanical barrier against the 
passage of human immunodeficiency 
viruses. Dalgleish and Malkovsky' sub- 
jected six different brands of latex 
surgical gloves to severe compression 
tests and found no penetration of HIV 
through the gloves as measured by 
reverse transcriptase assays. While 
some authors have argued that intact 
vinyl gloves are equal to latex as a 
mechanical barrier,’ most studies have 
shown latex to be a superior materi- 
gy. 

Two percent of control gloves (un- 
used gloves) were found to have perfo- 
rations in this study. This compares 
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Table 2.—Perforation Rates in Gloves Used in Surgery 


Surgical Specialty 


12-23 Dental Furuhashi and Miyame"? 1979 
Orthopedics McCue et al,'^ 1981 
12.7 General Dodds et al,'* 1988 
8.5 Head and neck Present study 


Source, y 


favorably with previous reports that 
cited the incidence of holes in unused 
gloves as 1.1% to 11.6%. ”™ The overall 
glove perforation rate of 8.5% (Table 2) 
was also lower tham previously pub- 
lished articles, and may reflect the fact 
that certain of the subdivisions within 
the diverse field of otolaryngology- 
head and neck surgery had very low 
puncture rates (Figure). 

The glove perforation rate for oto- 
laryngologic trauma cases (2896) em- 
phasizes that these procedures carry 
an increased risk of injury to operating 
personnel, especially when metal im- 
plants are required (37% of all gloves 
were perforated) The risk to the sur- 
gical team is compounded by the fact 
that the trauma patient population is 
characteristically at a higher risk of 
HIV infection than the general popula- 
tion. Double-gloving protected four 
subjects in our study from direct expo- 
sure to the blood cf trauma victims. 
Although this number is small, other 
authors"" have also shown the wear- 
ing of a second pair of gloves to be 
protective. In a series o? 280 orthope- 
die cases, McLeod” reported perfora- 
tions in 19% of outer gloves, but only 
696 of inner gloves. 

Our study also showed no significant 
advantage in the use of heavy-duty or 
“orthopedic-type” surgical gloves. An 
inherent bias in this finding is that this 
type of glove was only selected in 
procedures in whick the surgeons be- 
lieved they were at high risk of glove 
puncture, such as mandibulomaxillary 
fixation with cireumdental arch bar 
wiring. It is now our preference to 
double-glove using the  heavy-duty 
gloves as an outer pair during such 
procedures. 

In the course of performing surgery, 
accidental injuries to members of the 
operating team are inevitable. With 
the increasing prevalence of HIV-posi- 
tive persons in the hospital population, 
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| 
however, it is mperive for surgical 
personne! to take all reasonable steps 


to avoid (vw n and possible 
l 


infection. Double-gloring is recom- 


mended whenever it is feasible, and is 
especially vital in urgent procedures, 
cases likely to last 2 hours or more, 
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nized human immunodeficiency virus infection in 
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human immunodeficiency virus, hepatitis B virus, 
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and procedures where bone fragments 
and metal screws, plates, and wires 
may be involved. Additionally, gloves 
should be changed after every 2 hours 
of continuous surgery, even if no perfo- 
rations are noticed. Whenever possi- 
ble, blunt instrumentation should be 
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Clinical Notes 


Antral Choanal Polyp Presenting 


as Obstructive Sleep Apnea Syndrome 


Grayson K. Rodgers, MD; Kenny H. Chan, MD; Ronald E. Dahl, MD 


èe Obstructive sleep apnea syndrome 
(OSAS) in children is commonly caused by 
adenotonsillar hypertrophy. The diagnos- 
tic criteria of OSAS in children are not so 
well delineated as in adults. We report the 
first case of antral choanal polyp present- 
ing as OSAS in a 10-year-old boy that ini- 
tially presented to the child psychiatry 
service for behavior disturbance, enure- 
sis, and daytime somnolence. Overnight 
electroencephalogram sleep study re- 
vealed events consistent with OSAS. Mul- 
tiple inhalant allergies, chronic maxillary 
sinusitis, and obstructive adenoid hyper- 
trophy were diagnosed by the allergy and 
otolaryngology services. The child was 
scheduled for adenoidectomy when his 
sleep apnea symptoms persisted follow- 
ing antimicrobial therapy. Examination un- 
der anesthesia revealed a normal adenoid 
bed and a large left antral choanal polyp. 
Polypectomy was performed as dictated 
by parental consent. Postoperatively 
treatment with an intranasal steroid was 
begun. However, polypoid nasal mucosa 
recurred in 2 months and a Caldwell-Luc 
procedure was performed. Subjective re- 
ports following surgery indicated improve- 
ment in daytime irritability, attention, and 
mood. A follow-up overnight electroen- 
cephalogram sleep study confirmed reso- 
lution of OSAS. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:914-916) 
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bstructive sleep apnea syndrome 

(OSAS) is commonly seen in a 
pediatric otolaryngology practice. 
Generally, OSAS in children presents 
as chronic mouth breathing, snoring, 
disrupted sleep patterns, and behav- 
ioral disturbances consistent with dis- 
rupted sleep (such as daytime somno- 
lence, irritability, inattentiveness). In 
the adult population, apneic periods 
with duration greater than 10 seconds 
are the hallmark of sleep apnea. In 
children, shorter apneas may be sig- 
nificant. There is also evidence that 
increased resistive load to breathing 
(without frank apneas) can result in 
chronically disrupted sleep and a clin- 
ical picture of OSAS in some 
children.'? The pattern of sleep disrup- 
tion, with increased short arousals, 
fragmented sleep, decreased rapid eye 
movement sleep and, in some cases, 
increased delta, can be as important in 
diagnosis as the measurement of ap- 
neic episodes.'? 

Adenotonsillar hypertrophy causes 
the majority of cases of OSAS in chil- 
dren. The diagnosis is generally made 
through a history and physical exam- 
ination and can be further confirmed 
by lateral neck radiography. Chronic 
infection is a common cause of the hy- 
pertrophied lymphoid tissue and a 
course of antibiotic therapy is an ac- 
ceptable treatment. If no response is 
obtained, adenotonsillectomy is un- 
dertaken. Although uncommon, other 
causes of upper airway obstruction 
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need to be considered. The purpose of 
this article is to present the first doc- 
umented case of OSAS caused by an 
antral choanal polyp. 


REPORT OF A CASE 


A 10-year-old boy presented initially to 
the psychiatry service for evaluation of be- 
havior disturbances, snoring with restless 
sleep, daytime hypersommolence, and en- 
uresis. His medical history was significant 
for seizure disorder treated with carba- 
mazepine and attention deficit disorder in- 
termittently treated with methylpheni- 
date. Additionally, he complained of 
chronic rhinorrhea and nasal obstruction 
for which he was seen by the allergy service. 
Multiple inhalant allergies were diagnosed 
by skin-testing, and bilateral maxillary si- 
nusitis (Fig 1) and adencidal hypertrophy 
(Fig 2) were diagnosed by roentgenography. 

Concurrently, an overnight electroen- 
cephalogram sleep study was performed 
revealing frequent obstructive apneic epi- 
sodes documented by patterns of paradox- 
ical chest movements combined with de- 
creased air flow, mild desaturation, and 
bradycardia, but only a few apneic episodes 
lasting 10 seconds or greater (Fig 3). Many 
of the shorter duration events (5 to 9 
seconds) resulted in brief arousal from 
sleep and increased muscle tone (as mea- 
sured by electromyogram) before resump- 
tion of normal breathing. Almost all events 
occurred during rapid eye movement sleep 
(when muscle tone is at a minimum). Fur- 
thermore, the overall percentage of rapid 
eye movement sleep was found to be ap- 
proximately 7% (normal for age, 20% ), and 
the proportion of delta sleep was found to be 
markedly increased. 
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Fig 7.— Water's view revealing bilateral maxillary sinusitis. Fig 2.—Lateral soft-tissue radiograph showing adenoid hypertrophy 


The patient «x referred to the pediatric 
otolaryngology service and received a full 
course of antib:oties that failed to improve 
his obstruetive symptoms. The patient was 
schedule« for adenoidectomy. Examination 
under amesthesia revealed a large polyp 
filling the entire nasopharynx with a stalk 
based in ‘he left middle meatus. Because of 
the lack of parental consent for a sinusec- 
tomy proredure,the po yp was avulsed and 
a nasal antral wmdow was created. He was 
placed on an intranasel steroid spray fol- 
lowing surgery. Polypoid mucosa was again 
noted im his left nostril 2 months after 
polypectomy and he subsequently under- 
went a Caldweil-Luc procedure. 

Postoperatively the previous signs and 
symptoms of disrupted sleep resolved com- 
pletely with n» further complaints of day- 
time somnolenee. Subjective reports also 
indicated significant improvement in day- 
time irritability, attention, and mood. A 
follow-up sleep study revealed complete 
resolution of sleep-d:sordered breathing 
with no furthersign of disrupted sleep. Al- 
though he continued t» have low rapid eye 
movements and high delta for his age, his 
follow-up sleep study showed a high sleep 
efficiency, a more normal sleep architec- 
ture, and normal respiratory patterns dur- 
ing rapid eye movement (Fig 4). 


COMMENT 


Although the diaznostic criteria for 
OSAS has moderate consensus in 





with adenoid / nasopharynx ratio of .80 (97th percentile for a 10-year-old 
child). 
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Fig 3.—Sample polysomnography strip during rapid eye movement sleep from preoperative over- 
night electroencephalogram sleep study indicating (1) paradoxical chest movements (thorax and 
abdomen out of phase), (2) 15-second cessation of air flow at thermistor despite respiratory ef- 
fort, (3) arousal following apnea, and (4) movement following apnea. EEG indicates e'ectroen- 
cephalogram; ROC, right outer canthi; LOC, left outer canthi; EMG, electromyogram; and ECG, 
electrocardiogram. 
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Fig 4.—Sample polysomnography strip during rapid eye movement sleep from postoperative 
overnight electroencephalogram showing resolution of preoperative abnormalities. Note the very 
low activity in the muscle (electromyogram) channels, and steady, in-phase movement in respi- 
ratory and thermistor channels. EEG indicates electroencephalogram; ROC, right outer canthi; 
LOC, left outer canthi; EMG, electromyogram; DC, direct current; AC, alternating current; and ECG, 


electrocardiogram. 


adults, there is controversy about de- 
lineating similar criteria in children. 
Some children seem to present more in 
the way of disrupted sleep than with 
frequent prolonged apneic events. The 
usual cutoff (apnea index of 5 or 
greater) would have failed to diagnose 
this case (the patient’s apnea index 
was 3.5). On the other hand, the pat- 
tern of his sleep measurements with 
frequent brief arousals, decreased 
rapid eye movement, and daytime 
symptoms of inadequate sleep were 
strongly indicative of OSAS. In this 
case the electroencephalographic mea- 


surements of sleep (in addition to the 
overnight pulmonary studies) were es- 
sential for the diagnosis. 
Inflammatory nasal pelyps are the 
most common nasal mass seen in chil- 
dren. Schramm and Effron* reviewed 
nasal polyps in children and found that 
33% are antral choana! polyps. Of 
nasal polyps in adults, only 3% to 6% 
are of the antral choanal variety.^* The 
cause of nasal polyps has been debated. 
Chronic infection and allergy are gen- 
erally postulated as the cause of nasal 
polyposis, however, studies specifi- 
cally reviewing antral cheanal polyps 
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have found a low incidence of allergy 
and high incidence of chronic infec- 
tion." The established treatment of 
antral choanal polyps is removal of the 
mucosa of the maxillary sinus via the 
Caldwell-Luc approach. The role of in- 
tranasal polypectomy is l:mited to spe- 
cial situations in children where injury 
to unerupted teeth is of concern. Re- 
currence of these polyps after polypec- 
tomy is common. 

Other mass lesions of tne nasophar- 
ynx such as nasopharyngeal cysts and 
encephalocele have been reported to 
cause sleep apnea.’ Antral.choanal pol- 
yps commonly present with nasal ob- 
struction, mouth breathing, and only 
rarely have been reported to cause 
dysphagia and dyspnea. This is the 
first documented case to present with 
OSAS. In summary, the otolaryngolo- 
gist needs to add antral choanal polyp 
to the differential diagnesis of naso- 
pharyngeal obstruction producing 
OSAS. 
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Mandible Reconstruction With 


Vascularized Bone Grafts 


A Histologic Evaluation 


Henry T. Hoffman, MD; Nancy Harrison, MD; Michael J. Sullivan, MD; K. Thomas Robbins, MD; 


Marion Ridley, MD; ShaniR. Baker, MD 


e To our knowledge, a histologic evalua- 
tion of bone healing after mandible recon- 
struction with vascularized human bone 
grafts has not been previously reported. 
Serial sections through both the decalcified 
graft and the junction between mandible 
and graft were evaluated in four patients 
who required surgical removal of their re- 
constructed mandibles. A failed scapular 
bone graft that had been wrapped within a 
pectoralis major myocutaneous flap for sal- 
vage follawing pedicle thrombosis showed 
markedly resorbed but viable bone with a 
fibrous union to the native mandible. Viable 
vascularized grafts without evidence of on- 
going resorption characterized an iliac os- 
teocutaneous bone graft and two scapula 
osteocutaneous grafts that healed with con- 
tinuity of healthy bone between graft and 
mandible. Observations from the evaluation 
of these specimens are made regarding 
bone circulation, bone union, and bone 
graft survival as they oecur clinically. Impli- 
cations regarding the techniques of bone 
plating and indications for use of vascular- 
ized bone in mandible reconstruction are 
discussed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:917-925) 


he aptimal method for reconstruct- 
ing mandibular bone defects con- 
tinues to be debated.*’ Reconstruction 
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of oromandibular defects resulting 
from composite tumor resections with 
intraoral exposure is most commonly 
done with autogenous bone, alloplastic 
materials, or a combination of the 
two." ^"^ Although the concomitant use 
of a pedicled myocutaneous flap to 
isolate the newly constructed mandible 
from salivary contamination generally 
improves success rates, exposure of an 
alloplastic prosthesis or a vascular 
bone graft to saliva through the in- 
traoral closure commonly results in 
fistula formation and loss of the recon- 
structed segment." Previous treat- 
ment with irradiation has been shown 
not only to increase the risk of fistula 
formation after mandible reconstruc- 
tion, but also to impair the survival 
and healing of nonvascularized bone 
grafts that have been successfully iso- 
lated from the oral cavity." The use of 
vascularized bone grafts employing mi- 
crovascular free tissue transfer cir- 
cumvents many of the problems seen 
with conventional mandible recon- 
struction techniques.*"” The addition- 
al operating time required for flap 
harvesting, bone modeling, and micro- 
vascular anastomosis is a drawback to 
this method of reconstruction that has 
prevented its more widespread 
use, »9154 

No one method of reconstruction op- 


timally deals with the large number of 
variables affecting each patient with a 
mandible defect. Patients who are at 
high risk for tumor recurrence or who 
have a significant systemic illness and 
will not tolerate a lengthy microvascu- 
lar reconstruction may best be served 
with rigid reconstruction employing a 
reconstruction bar and await definitive 
mandible reconstruction as a second 
procedure once the risk of recurrence 
has decreased or when their general 
health is improved. We believe, how- 
ever, that, when possible, the recon- 
struction of mandibular bene with sim- 
ilar tissue—vascularized bone—allows 
the best chance for long-term success 
with optimal cosmetic and functional 
results. To further evaluate the results 
of this type of reconstruction, we pre- 
sent the first (to our knowledge) histo- 
logic evaluation of mandible recon- 
struction employing vascularized bone 
grafts in humans. 


MATERIALS AND METHODS 


Bone from reconstructed mandibles in four 
patients was removed for a variety of reasons 
including tumor recurrence, death of the pa- 
tient, flap failure, and recontouring of the 
mandible (Table). The gross appearance of 
each bone was recorded photographically 
prior to histologic evaluation. After formalin 
fixation and decalcification (D-Calcifier, Ler- 
ner Laboratories, Pittsburgh, Pa), tissue 


Vascularized Bone Grafts 


Patient No./ 
Age, y/ 
Sex Irradiation 


Preoperative Type of 
Graft 


Outcome of 
Reconstruction 


Graft Removed 


1/56/M No Scapula Successful Autopsy (7 wk postoperatively) 
2/58/M Yes Scapula Successful Tumor recurrence (10 mo postoperatively) 


3/51/F Yes lliac 
4/51/M Yes 


Arch Otelaryngol HeadiNeck Surg — Vol 117, August 1991 


Successful 


Scapula Venous 
thrombosis 


Recontour jaw (2% y postoperatively) 
Graft failure (3 mo postoperatively) 
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blocks were processed in the usual fashion, 
embedded in paraffin, cut in 7-~m-thick sec- 
tions and stained with hematoxylin-eosin. 
Sections of the native mandible, of grafted 
bone, and of the junction between the two 
were evaluated histologically for viability, 
new bone growth, and bony fusion between 
the graft and the mandible. Criteria em- 
ployed to determine bone viability included 
well-preserved nuclei within the majority of 
osteocyte lacunae, osteoblastic rimming of 
endosteal surfaces, and the absence of unop- 
posed osteoclastic activity." 


REPORT OF CASES 


CASE 1.— A 56-year-old man first noted a 
small lesion on the lateral aspect of the right 
side of his tongue in September 1989. At the 
time of biopsy in December 1989, the lesion 
had grown to be staged a T4, N3 squamous 
cell eareinoma involving the tongue, the floor 


of the mouth, the mandible, and the skin of 


the anterior aspect of the neck. The patient 
was treated with a total glossectomy, resec- 
tion of the floor of the mouth and mandible 


918 Arch Otolaryngol Head Neck Surg — Vol 117, August 1991 


from right angle to left posterior body, left 
modified neck dissection, and right radical 
neck dissection. Reconstruction was per- 
formed with a “megaflap” based on the sub- 
scapular artery with the latissimus dorsi 
myocutaneous segment employed for recon- 
struction of the tongue; the fasciocutaneous 
segment, for coverage of the skin of the ante- 
rior aspect of the neck; and a 15-em scapular 
bone segment with a single midline cstec- 
tomy for mandible reconstruction. The ante- 
rior ostectomy site was secured"with a single 
A-O titanium miniadaptation p ate, and the 
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bone graft was secured to the mandible with 
single A-O titanium minidynamic compres- 
sion plates on both sides (Fig 1, A). After 
molding and plating of tae scapula graft, the 
microvascular anastomesis was completed 
with a total ischemia tme of 4 hours. The 
rapid postoperative growth of persistent tu- 
mor, with massive liver, lung, and dermal 
metastases, caused the patient’s death 7 
weeks after the operation. Consent for au- 
topsy was obtained, amd the mandible was 
removedifor evaluation. 

Gross Findings.—The reconstructed 





Fig 1.—Case 1. A, Orthopantomogram of mandible reconstructed with 
“megaflap” demonstrating lateral bone fixation with single A-O titanium 
mini-dynamic compression plates. B, Bone segment of scapula flap imme- 
diately after removal at autopsy demonstrating midline ostectomy site 
(closed arrow) and junctions between bone graft and mandible segments 
(open arrows). C, Horizontal section through ostectomy site showing com- 
plete disruption of dark marrow by new bone formation in midline (white 
arrow). Note tumor present in cortical and medullary bone (black arrows). 
D, Histomicrograph of ostectomy site ( x 20) shows complete disruption of 
the marrow space with successful fusion of woven bone across the cortical 
and medullary defect. E, Vertical section through graft-mandible junction 
(arrows) oriented by the presence of two screw holes on either side of the 
junction. F, Histomicrograph of same junction between graft (left) and 
mandible (right) (x 20). Woven bone growing into the fibrovascular tissue 
is seen issuing from both the graft and mandible. G, Same graft-mandible 
junction ( x 20) at external surface showing fibrovascular callus containing 
islands of cartilage (arrow), a manifestation of secondary bone healing. H, 
Sections through scapula graft proximal (P) and distal (D) to ostectomy 
site. Note tumor replacing upper third of distal bone segment. |, Histomicro- 
graphs ( x 20) of sections from scapula graft proximal (P) (top) and distal 
(D) ( bottom) to the midline ostectomy site show no appreciable difference 
in marrow cellularity or composition. Note the vigerous growth of new 
woven bone from the periosteal surfaces of the cortical bone. Processing 
artifact has caused separation of the viable fat and hematopoietic marrow 
elements in the distal bone section (black arrow), which is otherwise 
indistinguishable from the proximal bone section. Also note tumor present 
within the new woven bone (white arrow). 


mandible consisted of a 15-em scapular bone 
graft with adjacent 3-em segments of man- 
dibular bone (Fig 1, B). Horizontal serial 
sections throughout the anterior ostectomy 
site demonstrated fusion of the two bone seg- 
ments, with complete disruption of the mar- 
row by new bone growth (Fig 1, C and D). 
Vertical sections through the graft-mandible 
junctions on both sides showed good approxi- 
mation of the bone segments, with orienta- 
tion between the segments delineated by the 
two screw holes on either side of the junction 
(Fig 1, E through G). 
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Histologic Findings.—Sections through 
the ostectomy site confirmed complete inter- 
ruption of marrow acrossthe midline by wov- 
en bone arising from both sides, showing 
early fusion (Fig 1, D). Small nests of tumor 
were present adjacent to the periosteum bi- 
laterally. There was no appreciable differ- 
ence in marrow cellularity or composition 
between bone on either side of the ostectomy 
site, with viable fat, lamellar bone, and he- 
matopoietic elements present (Fig 1, H and 
D. Sections of both the right and the left 
graft-mandible junctions shewed similar his- 
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tologie findings indicating viable scapular 
bone. There was extensive proliferation of 
new bone arising from the cortical and med- 
ullary regions of both mandible and graft. 
Strands of woven bone were observed pene- 
trating into the narrow zone of fibrovascular 
tissue separating the graft from the mandib- 
ular bone without the successful completion 
of bone fusion (Fig 1, F). The graft marrow 
space was filled with normal-appearing adi- 
pose tissue and hematopoietic elements. Is- 
lands of cartilage were present in the callus 
at the junction of graft and mandible, but 
mineralization and subsequent transforma- 
tion into bone were not yet evident (Fig 1, G). 





Small nests of recurrent squamous cell carci- 
noma were found within the right junction, 
with little apparent influence on the healing 
process. 

CASE 2.— A 58-year-old man was treated 
for squamous cell carcinoma of the lip with 
local excision of the primary tumor in 1981 
and for a recurrence in 1982. A third recur- 
rence was treated in 1983 with a partial man- 
dibulectomy, neck dissections, and postoper- 
ative radiotherapy. A fourth recurrence was 
treated in December 1987 with anterior floor 
of the mouth and mandible resection recon- 
structed with a scapula osteocutaneous free 
flap employing 25-gauge wires and threaded 
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Fig 2.—Case 2. Top left, Orthopantomogram taken betore resection of 
recurrent tumor involving scapula flap. Note bone fixatic employing 25- 
gauge wires and threaded Kirschner wires, which we hac commonly used 
for bone fixation prior to the routine use of miniplates. Tap right, Excised 
scapula graft and adjacent 1-cm mandible segment are fused (arrow) at the 
site of wire fixation without gross differences apparent between the two 
bone segments. Center left, A section taken through the graft-mandible 
junction permits an internal view of the bone fusion site (arrows) delineated 
by the hole created by the threaded Kirschner wire. Center right, Histomi- 
crograph ( x 20) of the junction between graft and mandib:e demonstrates 
bone union with continuity of both cortical bone and trabecular bone. The 
hole created by the threaded Kirschner wire (arrow) orients the junction 
between mandible and scapular bones, which are otherwise indistinguish- 
able. Tumor has replaced the normal marrow elements in this section. 
Bottom, Higher-power (x 200) evaluation of scapular medullary bone. 
Bone viability is demonstrated bythe well-preserved nuclei in the majority of 
the osteocyte lacunae. The highly irregular contour of the trabecular bone 
suggests tumor destruction rather than osteoclastic activity 





Kirschner wires for bone fixation (F ig 2, top 
left). A fifth recurrence was treated in Octo- 
ber 1988 with reexcision of the floor of the 
mouth and the mandible, including both na- 
tive mandible and reconstructed scapula free 
flap. The extent of the resection included the 
entire scapular bone segment as well as a 
small segment of adjacent mandibular bone, 
permitting evaluation of the healed junction 
between scapular bone and mandible. 

Gross Findings.— The errire scapular 
bone graft with adjacent 1-cm segments of 
attached mandible was removed during tu- 
mor resection. Tumor grossly involved the 
middle and right portions of the graft, with 
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Fig 3.— Case 3. Top left, the vascularized ilia bone graft consisted of thin cortical bone with a large medullary 
spaze at its midportion. A small segment of dense cortical mandible bone is fused to the graft (arrow). Top right, 
Section through the junction between small mandible segment (closed arrow ) and iliac crest graft (open arrow) 
shows bone fusion. Bottom left, Low-power photomicrograph ( x 20) shows fusion site (open arrow) between 
mandible segment (closed arrow) and iliac graft with intact trabecular bone indicating fusion. Bottom right, Iliac 
bone graft at higher magnification ( x 80) demonstrates smooth lamellar trabecula and normal fat and hemato- 
poietic cells in the marrow. 


pathologie fractures present in these areas. 
The junction between tae graft and the seg- 
ment from the left side of the mandible 
showed no groseditfereace between mandib- 
ular and scapular bone, with the junction 
identified by a 3-mm screw hole where a 
threaded Kirschner wire had been placed 


(Fig 2, top right and center left). 

Histologic Findings.—Histologic sec- 
tions through the junction of the graft and 
the mandible showed seant, delicate, but con- 
tinuous bony trabeculae across the medul- 
lary junction, which, coupled with the conti- 
nuity of cortical bone across the junction, 
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indicated bony fusion (Fig 2, center right). 
Extensive tumor entirely filled the graft 
marrow space, resulting in an osteopenic 
marrow with scant woven bone remaining in 
the medullary space. The heavily scalloped 
contour of the scapular bone was suggestive 
of tumor destruction (Fig 2, bottom). Lamel- 
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Fig 4.— Case 4. Left, Excised scapular bone graft with adjacent small segment of mandible bone (closed arrow 
indicating mandible; open arrow indicating junction between mandible and scapula). Right, Photomicrograph of 
junction between graft and mandible ( x 20) showing dense, smooth mandible bone (open arrow) separated from 
the scant but viable woven bone of the remodeled scapula (closed arrow) by dense fibrous tissue (open arrow). 
Preparation artifact has separated the mandible from the fibrous tissue. 


lar bone present within the cortex of the 
graft was viable. The medullary bone of the 
mandible was decreased in quantity, al- 
though not to the degree seen in the grafted 
bone, and was composed of a mixture of la- 
mellar and woven bone. The mandibular cor- 
tex was composed of viable lamellar bone 
giving rise to extensive woven bone, similar 
to that seen in the graft. 

CASE 3.—In 1983, a 51-year-old woman 
was treated for squamous cell carcinoma of 
the right retromolar trigone with a partial 
mandibulectomy, partial glossectomy, neck 
dissection, and trapezius myocutaneous flap 
reconstruction, with radiation therapy ad- 
ministered postoperatively. Reconstruction 
of the mandible was performed in June 1986 
with a vascularized osteocutaneous iliac 
graft based on the deep circumflex iliac ves- 
sels and secured with wire fixation. A bone 
scan obtained 5 days postoperatively demon- 
strated uptake consistent with a successfully 
vascularized bone graft despite superficial 
loss of the overlying skin paddle at that time. 
Because of persistent problems with poor 
occlusion, poor speech, and concern regard- 
ing cosmesis, the patient underwent recon- 
struction 2.5 years later, in January 1989, 
with a free scapula osteocutaneous flap. Re- 
section of the iliac bone graft with a small 
segment of adjacent mandible permitted 
evaluation of the healed union between the 
two bones. 

Gross Findings. — A 7-cm segment of iliac 
bone graft fused to adjacent mandibular bone 
was removed and processed for histologic 
evaluation (Fig 3, top left and right). The cut 
surface of the bone demonstrated a notch in 
the cortex, permitting microscopic identifi- 


cation of the junction between the grafted 
iliac bone and the mandible (Fig 3, bottom 
left). The mandibular portion consisted of 
thick cortical bone, whereas the iliac graft 
consisted of spongy medullary bone sur- 
rounded by a thin cortical rim. 

Histologic Findings. —  Photomicro- 
graphs of the junction of the graft and the 
mandible showed successful bony fusion but 
with striking dissimilarity between the two 
regions (Fig 3, bottom left). The grafted iliac 
bone consisted of thin trabeculae of mature 
lamellar bone and a surrounding thin rim of 
mature lamellar cortical bone. No woven 
bone was present within the bulk of the iliac 
bone, indicating that the graft was mature 
and without active remodeling. Additionally, 
the absence of osteoclastic activity and lack 
of a scalloped bony contour indicated that 
there had been no recent bone resorption. 
The marrow space was filled with unremark- 
able fat and hematopoietic precursors (Fig 3, 
bottom right). 

CASE 4.—In January 1989, a 51-year-old 
man was treated for a T2, NO squamous cell 
carcinoma of the lateral aspect of the left side 
of his tongue with external beam irradiation 
followed by radioactive implants. A complete 
response was noted until June 1989, when 
recurrent tumor became apparent at the 
same location, adjacent to the mandible. On 
September 5, 1989, the patient was treated 
with a left composite jaw-tongue-neck dis- 
section with a scapula osteocutaneous free 
flap reconstruction employing an end-to-end 
anastomosis of the subscapular vein to an 
anterior jugular vein. Thirty-six hours post- 
operatively, the fasciocutaneous portion of 
the flap suddenly became cyanotic and swol- 
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len. Immediate reexploration ef the vascular 
pedicle demonstrated venous thrombosis 
that appeared to result from inflammation of 
the draining anterior jugular vein at its loca- 
tion adjacent to the tracheostomy site. 

Attempts at resinstituting venous drain- 
age were unsuccessful, and the soft tissue 
about the scapular bone graft was removed. 
A pectoralis major myocutaneous flap was 
elevated with the cutaneous portion placed 
intraorally to reconstruct the tongue defect 
and to separate the bone graft-from the oral 
cavity. Despite complete survival of the pec- 
toralis major myocutaneous flap, an anteri- 
orly located fistula developed with exposure 
of the anterior aspect of the scapular bone 
graft. Three months later, the fistula was 
closed following perioperative treatments 
with hyperbaric oxygen and removal of the 
scapular bone graft. Removal of the scapular 
bone segment with a small segment of adja- 
cent mandible permitted evaluation cf the 
healed junction between mandibular bone 
and scapula. 

Gross Findings.—A 3.5-cm segment of 
scapular bone was attached to a small seg- 
ment of dense mandible with a diagonal band 
of soft tissue, creating a pseudoarticular 
hinge region between the two bene segments 
(Fig 4, left). The smaller portion of bone from 
the mandible consisted of solid eortical bone, 
whereas the larger scapular bone lacked a 
recognizable cortex. 

Histologic Findings.— Histologic sec- 
tions through the junction of graft and man-: 
dible showed a wide band of dense fibrous 
connective tissue with no new bone forma- 
tion, corresponding to the region of clinical 
fibrous union (Fig 4, right). The mandibular 
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remnant consisted of well-preserved cortical 
bone with a smooth contour abutting dense 
fibrous tissue, consistent with a fibrous 
union. The scapula graft consisted primarily 
of new woven bone withan irregular junction 
with the central band of fibrous tissue. No 
cortical bone from the eriginal scapula graft 
was present, with only rare foci of lamellar 
trabecular bone persisting. The residual 
marrow space of the graft was filled with 
loose fibrous tissue, with no fat or hematopoi- 
etic cells present. 


COMMENT 


The assessment of graft viability fol- 
lowing mandible reconstruction with 
vascularized bone by free tissue trans- 
fer in humans has been limited to 
clinical and  radiographie evalua- 
tions."* Although a large number of 
histologie studies have evaluated vas- 
cularized bone transfer employing ani- 
mal models, findings from these stud- 
les may not directly apply to the 
transfer of vascularized bone in hu- 
mans beeause of interspecies differ- 
ences with regard te bone physiology, 
bone structure, and bone healing.'^* 
Histologie examination of the recon- 
structed mandibles in the four cases 
presented has permitted observations 
to be made regarding bone graft sur- 
vival, bene union, and bone circulation 
of the scapula and iliac free osteocutan- 
eous flaps as they oceur clinically. 


Bone Graft Survival and Bone Union 


Although the exact mechanism 
whereby a bone defect is successfully 
reconstituted by a nonvascularized 
bone graft r still unresolved, most 
investigators believe that only a small 
percentage of osteocytes and osteo- 
blasts survive transplantation to con- 
tribute to new bone formation.” The 
majority of the viable bone that results 
from grafting nonvascularized bone de- 
velops as a result of removal of old 
bone and deposition of new bone by a 
process termed cxeeping substitu- 
tion.” It is proposed that this new 
bone formation results from osteogen- 
ic-inducing substances in the trans- 
plant that diffuse from the transplant 
site inte the host’s connective tissue, 
where eells with osteogenic capacity 
are induced to differentiate. ^? 

The sequence of histologic changes 
seen in nonvascularized bone grafts in 
dogs and humans has been evaluated 


and shown to parallel the progression 
of histologic changes of avascular ne- 
crosis of bone." After interruption of 
the vaseular supply, either through 
transfer of a graft or by arterial insuf- 
ficiency in a bone segment, the earliest 
finding is necrosis of the sensitive he- 
matopoietic cells of the marrow. Soon 
after, fat necrosis occurs with fibrous 
replacement of the marrow. Osteocyte 
nuclei disappear from their lacunae, 
and creeping substitution proceeds as 
necrotic lamellar bone is resorbed to be 
replaced with immature woven bone. 
Although canine bone physiology is 
considered to be generally similar to 
that of humans, the anticipated histo- 
logic similarity between canine and 
human vascularized mandibular bone 
grafts has not been previously docu- 
mented.” In 1982, Berggren et al" 
showed that the canine rib grafts suc- 
cessfully transferred by microvascular 
technique maintain viable marrow ele- 
ments without evidence of the cortical 
or medullary bone necrosis that char- 
acterizes creeping substitution as it 
occurs in nonvascularized bone grafts. 
Despite this evidence that vascularized 
bone grafts maintain all bone elements 
without evidence of necrosis, previous 
reports in the literature suggest that 
some bone necrosis would be expected 
following microvascular free bone flap 
transfer. In 1966, Puranen” reported 
that almost all osteocytes in autoge- 
nous bone grafts die after exposure to 
room-temperature air for 1 hour—a 
much shorter period than the 3- to 4- 
hour warm ischemia time experienced 
by the vascularized bone flaps we em- 
ploy. Based on his report, it would be 
expected that a similar amount of bone 
necrosis would be observed with both 
vascularized and nonvascularized bone 
grafts when a significant period of 
ischemia accompanied the process of 
microvascular free tissue transfer. 
However, other studies that have re- 
ported osteocyte survival after much 
longer periods of ischemia include that 
of Haas," who claimed that osteocytes 
in a conventional bone graft can sur- 
vive in room-temperature air for up to 
29 hours. The histologic evaluation of 
case 1 indicates that even the sensitive 
marrow elements of vascularized bone 
flaps were not noticeably affected by 
the 4-hour ischemia time required for 
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this flap transfer. Additionally, preser- 
vation of normal cortical and medullary 
bone architecture without evidence of 
creeping substitution was demonstrat- 
ed in each of the three successfully 
vascularized bone flaps we presented. 

Histologic studies of canine bone 
healing have suggested that vascular- 
ized bone graft healing parallels that of 
fracture healing. Employing this dog 
model, studies have shown that both 
fracture healing and vaseularized bone 
graft healing show calus formation 
between bone segments, with woven 
bone developing within the callus. ”” 
Cartilage may develop within the cal- 
lus if mobility is present at the bone 
healing site, representing secondary 
(or indirect) bone healing.” 

Findings from the three cases of 
successfully transferred vascularized 
bone presented im our report support 
the concept that vascularized bone 
healing progresses in a manner similar 
to that of fracture healing.’*”” The 
first case showed that, at 7 weeks after 
reconstruction, bone fusion had oc- 
curred at the anterior cstectomy site 
and was progessing at bcth graft-man- 
dible junctions. The presence of fibro- 
cartilage in the callus at the graft- 
mandible junction indicated a 
component of indirect bone healing. 
The two other vascularized bone grafts 
demonstrated complete bone fusion to 
the native mandible without evidence 
of graft necrosis. 

The differences between the histo- 
logic features of the vascularized 
grafts and the nonvascularized graft 
reflect the differences between suc- 
cessful vascularized bone grafts and an 
unsuccessful  nonvascularized bone 
graft. Loss of marrow elements with 
extensive remodeling of cortical bone 
generally characterizes successful non- 
vascularized bone grafts that will still 
progress to solid bone union. The 
marked bone resorption, loss of cortex, 
and fibrous union characterizing the 
nonvascularized scapula graft may 
have resulted from the combination of 
an inadequate blood supply to the graft 
and infection occurring as a result of an 
oroeutaneous fistula. Although fistula 
formation may also compromise the 
survival of vascularized bone grafts, 
our experience is similar to that of 
previous investigators who have found 
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vascularized grafts to be resistant to 
infection. The presence of a fistula 
generally does not impair normal pro- 
gression to bone union, with healing of 
the fistula if the vascular supply to the 
bone remains intact.'""^* Although 
the blood supply from the pectoralis 
major muscle and the soft tissue adja- 
cent to the nonvascularized scapular 
bone in case 4 was enough to permit 
survival of viable bone, the structural 
integrity of the bone was violated suffi- 
ciently to result in graft failure. 
Clinical experience has shown that 
bone healing is retarded following irra- 
diation, even in the absence of infec- 
tion.“ Irradiation-induced damage to 
bone morphogenic protein and connec- 
tive-tissue cells as well as diminished 
circulation in the recipient bed have 
been implicated as causes for this im- 
paired healing."^ Transfer of bone 
with its own nutrient blood supply 
circumvents the dependence of a bone 
graft on an unsupportive irradiated 
recipient site. Because of the more 
predictable survival of all elements of a 
vascularized bone graft, the microvas- 
cular transfer of free bone grafts re- 
mains our preferred reconstructive 
method in an irradiated field, even in 
the absence of salivary contamination. 


Bone Circulation 


Controversy exists regarding the 
presence of a significant medullary 
blood supply to vascularized bone 
grafts obtained from the lateral border 
of the scapula. Bosse et al^ describe a 
central circumflex branch of the cir- 
cumflex scapular system that pene- 
trates the lateral border of the scapula 
through a vascular foramen to provide 
a medullary blood supply as it bifur- 
cates into superior and inferior medul- 
lary branches. Swartz et al," however, 
relate that although an identifiable 
medullary branch from the circumflex 
scapular artery is usually not present, 
multiple small blood vessels can be 
demonstrated penetrating the bone ad- 
jacent to the region where the circum- 
flex scapular artery supplies the peri- 
osteum. They report that the majority 
of the blood supply to the transferred 
scapular bone is derived from the rich- 
ly supplied periosteum. 

An evaluation of the histologic find- 
ings in the first case presented sug- 


gests that scapular bone whose blood 
supply is based on periosteal blood 
supply alone is as viable as bone that is 
additionally supplied through an intact 
marrow. Despite the complete inter- 
ruption of the medullary space seen 
both grossly and histologically at the 
anterior ostectomy site (Fig 1, C and 
D), the histologic appearance of the 
bone and marrow elements distal to 
the ostectomy site are indistinguish- 
able from that proximal to the ostec- 
tomy site. Although osteoblasts are 
relatively resistant to anoxia, the he- 
matopoietic elements of the bone mar- 
row are quite sensitive and would be 
expected to demonstrate a significant 
perfusion deficit by cellular dropout." 
The robust appearance of the marrow 
distal to both the vascular pedicle and 
the ostectomy site suggests that the 
periosteal blood supply to the distal 
bone of a scapula free flap is sufficient 
to support the cortex and medulla 
without histologic evidence of de- 
creased bone perfusion. This finding 
differs from that of Berggren et al,” 
who found that the microvascular 
transfer of canine rib grafts supplied 
by periosteal circulation alone resulted 
in grafts that were histologically less 
viable than rib grafts supplied by both 
periosteal and medullary blood circula- 
tion. Although most investigators 
agree that normal blood flow in long 
bones occurs centrifugally from the 
medullary space toward the cortex,” 
other investigators employing a simi- 
lar canine rib graft model have demon- 
strated that an adequate supply of 
cortex and medullary cavity may occur 
with graft transfer based on periosteal 
blood supply alone. 


Bone Fixation 


The junction of the graft and the 
mandible in case 1 demonstrates sec- 
ondary bone healing with islands of 
cartilage forming around the junction 
between graft and mandible (Fig 1, F 
and G). Although this secondary bone 
healing may reflect incomplete immo- 
bilization by the single mini-dynamic 
compression plates used, this healing 
site has the histologic appearance of 
one likely to progress to solid bone 
union. More rigid fixation with an addi- 
tional plate, wire, or reconstruction 
bar could have possibly permitted pri- 
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mary bone healing. However, we be- 
lieve that the integrity of the perioste- 
al blood supply to the transferred 
scapular bone is important to the point 
that fixation of ostectomy sites and 
graft-mandible junctions should be car- 
ried out using a method that minimizes 
trauma to the periosteum. As a result, 
we prefer to use miniplates for bone 
fixation rather than the larger recon- 
struction bars that may disturb perios- 
teal circulation both through compres- 
sion of the underlying periosteum and 
by the presence of multiple large screw 
holes. 

An additional concern regarding 
method of bone fixation is the stress 
shielding effect that rigid fixation 
plates may have on mandibular bone 
grafts.” Although there is little infor- 
mation regarding disuse osteoporosis 
involving the mandible, a recent study 
involving bone-grafted monkey mandi- 
bles revealed that bone mineral con- 
tent was diminished in those bone 
grafts in which reconstruction plates 
were left in place compared with those 
in which the plates were removed.” 
The use of miniplates rather than re- 
construction bars to fixate vascular- 
ized bone grafts obviates the need for a 
second procedure for their removal to 
avoid this stress shielding effect. 


Bone Resorption 


Long-term data regarding the de- 
gree of resorption of the vascularized 
mandibular bone grafts are not yet 
available. As noted by Wolff more than 
100 years ago, bone is a dynamic organ 
that undergoes remodeling based on 
the stresses to which it is subjected.” 
Pooled data from radiographic evalua- 
tions suggest that loss of approximate- 
ly 1.5 mm of bone height can be ex- 
pected in the edentulous mandible in 
the first year after tooth extraction, 
with an additional 0.1-mm loss in each 
subsequent year.” Although it could be 
inferred that significant absorption 
does occur in vascularized bone graft 
by comparing the cortical bone thick- 
ness in case 3 (harvested 2.5 years 
after reconstruction) with that in cases 
1 and 2 (harvested 7 weeks and 10 
months after reconstruction, respec- 
tively), the numbers in our study are 
not large enough for such conclusions 
to be made. 
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Although a large amount of clinical 
experienee with mancible reconstruc- 
tion employing vascularized bone 
grafts has accumulated over the past 
15 years, much remams unknown re- 
garding the actual events regarding 
vascularized bone graft survival, heal- 
ing, and remodeling? A continued 
critical look at this mechod of mandible 
reconstruction is necessary to optimize 
therapy in this chalenging area of 
reconstructive surgery 


Special thanks to Mike Caplan, MD, University 
of Michigan. Ann Arbor, anc to Lee Weatherbee, 
MD, Ann Arbor (Mich) Veterans Affairs Hospital. 
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PATHOLOGIC QUIZ CASE 1 


Yoav P. Talmi, MD; Rivkah Gal, MD; Yehuda Finkelstein, MD; 
Ytzhak Shvilli, MD; Yuval Zohar, MD, DDS, Petah Tikvah, Israel 


A 75-year-old woman was admitted 
to our ear, nose, and throat depart- 
ment for evaluation of a painless tu- 
mor of the posterolateral aspect of her 
tongue, first noticed by her dentist 2 
weeks previously. The lesion was 
1 X 1.5 X 0.5 cm in diameter, firm, non- 
tender, and covered with normal-ap- 
pearing mucosa (Fig 1). Induration of 
the periphery of the tumor was no- 


ticed, and malignancy could not be 
ruled out. No other abnormality was 
seen, and the patient underwent an 
excisional biopsy under local anesthe- 
sia. A frozen section of the specimen 
was diagnosed as a benign soft-tissue 
tumor. Histologic examination re- 
vealed a tumor well delineated from 
the surrounding striated muscle of the 
tongue (Fig 2, hematoxylin-eosin, 


PATHOLOGIC QUIZ CASE 2 


X25). Histologic studies demonstrated 
the findings in Fig 3 (hematoxylin- 
eosin, X200). The cells were negative 
for desmin and positive for $100 pro- 
tein by the immunoperoxidase 
method. The patient’s postoperative 
course was uneventful, and she was 
discharged. 
What is your diagnosis? 


Alan G. Micco, MD; Marcia C. Shattuck, MD; Allan P. Wolff, MD, Chicago, Ill 


A 39-year-old man presented with a 
1-year history of intermittent pain and 
swelling in his left submandibular 
gland. His initial episode was treated 
with oral antibiotics, with good reso- 
lution. He returned 1 year later with a 


similar complaint and, again, oral an- 
tibiotics were prescribed. After reso- 
lution of this infection, the left sub- 
mandibular gland was felt to be en- 
larged and nodular. The results of the 
remainder of the head and neck exam- 
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ination were normal. The patient un- 
derwent a left submandibular gland 
resection, and the specimen was sub- 
mitted for histologic interpretation 
(Figs 1 and 2). 

What is your diagnosis? 
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Pathologic Diagnosis: Benign 
Schwannoma of tongue. 
Schwannomas are usually benign, 
solitary, encapsulated nerve sheath tu- 
mors. The tumor arises from the per- 
ineural Schwann cells and is usually 
attached to, or surrounded by, a nerve. 
The terms neurilemoma, neurinoma, 
and neuroma are used interchange- 
ably with the term schwannoma, 
which is the current accepted termi- 
nology. Nearly 150 cases of schwanno- 
mas of the oral soft tissue were re- 
ported by 1980,' but such tumors of the 
tongue are a rare occurrence and were 
scarcely described.2* Schwannomas 
may occur on the tongues of patients 
with multiple endocrine neoplasia type 
III and may be the presenting symp- 


Pathologic Diagnosis: Salivary epi- 
thelial-myoepithelial carcinoma (clear 
cell carcinoma of the salivary gland). 

Salivary — epithelial-myoepithelial 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


tom of this syndrome.'? Histologically, 
the schwannoma consists of varying 
quantities of two types of tissue. The 
firstis Antoni type A, which consists of 
closely packed cells with spindle- 
shaped nuclei resembling Schwann 
cells. They are arranged in parallel 
rows, producing the typical “palisad- 
ing effect" or in whorled bundles 
known as Verocay bodies. The second 
type of tissue is known as Antoni type 
B; it is formed in a loose cellular net- 
work with a myxoid or edematous 
stroma. The cells are of variable size 
and are associated with intracellular 
vacuoles. The differentiation of 
schwannoma from nerofibroma is 
essential, because an apparently 
“solitary” neurofibroma may be a 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


carcinoma is arare form of carcinoma 
that is thought to arise from the myo- 
epithelial cells of the intercalated 
duct. It was first described by 
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manifestation of neurofroromatosis. In 
up to 16% of patients with neurofibro- 
matosis, malignant charges will occur 
in one or more lesions. No such risk is 
apparent with schwannoma.' Treat- 
ment for schwannoma is surgical exci- 
sion. Recurrence is rare.'*° 
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Corridan? in 1956 as a clear cell ade- 
noma. This tumor is very uncommon, 
with less than 50 cases reported in the 
world literature. Clear ce.] carcinoma 
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usually eecurs in the parotid gland, 
with a few isolated cases being re- 
ported in the submandibular and mi- 
nor salivary glands. This tumor most 
often afflicts people in their seventh 
decade of life, and it `s more common 
in women than men, with a ratio of 
2:1.^* 

Typically, this tumor presents with 
two varieties of neoplastic cells.* The 
first is a euboidal cell found surround- 
ing abnormal cystic spaces. The second 
type, an ovoid cell containing round 
nuclei and abdundant clear cytoplasm, 
surrouncs the cuboidal cells. The clear 
cytoplasm of these ovoid cells his- 
tochemically stains periodic acid- 
Schiff positive and is diatase soluble, 
indicative of glycogen. It is from these 
“clear ceils” that the tumor has been 
named. In some of the cases reported, 
the biphasic tubular nature of the tu- 
mor is less evident. In these instances, 
the tumor was most often composed of 
nests and cords of evoid clear cells 
separated by fibrous septa.’ In our 
case, the tumor was composed predom- 
inantly of sheets of cuboidal cells sep- 
arated by broad fibrous bands. This is 
best appreciated under low power (Fig 
1). Higher power reveals small foci of 


the typical byphasic pattern, which 
includes the clear ovoid cells (Fig 2). 

Histologically, there have been fre- 
quent reports of both perineural and 
glandular capsule microinvasion by 
the tumor. Local lymph node me- 
tastases, although rare, have been re- 
ported. To our knowledge, there have 
been no reports of distant spread. The 
treatment of choice is wide surgical 
resection, including adjacent lymph 
nodes, followed by postsurgical radia- 
tion therapy. Despite this therapy, 
there has been a local recurrence rate 
of 40% to 50%. Continued resection of 
local recurrences has resulted in a good 
prognosis. The incidence of death re- 
sulting from a clear cell carcinoma is 
less than 10%. 

Differential diagnosis includes sali- 
vary gland acinic cell and mucoepider- 
moid carcinoma, along with meta- 
static renal cell and thyroid clear cell 
carcinomas. Histochemical stains are 
very helpful in identifying the actual 
tumor types.’ 

Epithelial-myoepithelial carcinoma 
(clear cell carcinoma) of the salivary 
gland is a rare tumor that represents 
less than 1% of all salivary gland 
tumors. The treatment of choice is 


similar to that of other malignant sal- 
ivary gland neoplasms and includes 
wide surgical resection with postoper- 
ative radiation therapy. Adjacent 
lymph nodes should be removed be- 
cause of the possibility of local me- 
tastasis. Frequent follow-up examina- 
tions are imperative because of the 
high incidence of local recurrences. 
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News and Comment 


Assessment and Treatment of Profes- 
sional Voice Disorders: A Conference.— 
The University of Chicago (Ill) an- 
nounces a 2-day course entitled “As- 
sessment and Treatment of Profes- 
sional Voice Disorders,” to be held on 
October 25 and 26, 1991. This confer- 
ence is intended to provide physicians, 
singers, teachers of singing, and 
speech-language pathologists with a 
current perspective on multidisci- 
plinary assessment and treatment of 
voice disorders in singers and others 
who use their voices professionally. 
The conference directors are Michael 
Karnell, PhD, Jacqueline Corey, MD, 
Robert Sataloff, MD, and Johann 
Sundberg, PhD. For further informa- 
tion, contact The Center for Continu- 
ing Medical Education, University of 
Chicago, 5841 S Maryland Ave, Box 
139, Chicago, IL 60637; (312) 702-1056; 
fax: (312) 702-1736. 


Society Announces Officers for 1991.— 
The Otolaryngology-Head and Neck 
Surgery Section of the Puerto Rico 
Medical Association announces its 
1991 officers as follows: Héctor M. San- 
tini, MD, president; Lionel Fernandez 
López, MD, treasurer; and Vicente Ló- 
pez Hidalgo, MD, secretary. 


San Francisco Otology Update- 
1991.—The University of California at 
San Francisco Extended Programs in 
Medical Education announces “Otolo- 
gy Update-1991,” a comprehensive re- 
view of contemporary otology and neu- 
rotology for the practicing otolaryn- 
gologist and resident. This program 
will be held from November 7 through 
9, 1991, at the Ritz-Carlton Hotel, San 
Francisco, and will be sponsored by the 
Department of Otolaryngology-Head 
and Neck Surgery of the University of 
California at San Francisco. There will 
be 24 hours of Category 1 credit of- 
fered. For further information, con- 
tact University of California Extended 
Programs in Medical Education, Room 
LS-105, San Francisco, CA 94143-07742; 
(415) 476-4251. 


Continuing Medical Education Sympo- 
sium in Nashville, Tenn.— Vanderbilt 
University, Nashville, Tenn, is spon- 
soring a continuing medical education 
symposium entitled "Intraoperative 
Monitoring of the Auditory System 
and Facial Nerve: A Tutorial and 
Hands-on Workshop," on October 25 
and 26, 1991. There will be 15 hours of 
Category 1 credit and 1.8 hours of con- 
tinuing education credits from the 
American Speech and Hearing Asso- 


ciation, Rockville, Md. For a brochure 
and further information, contact Mar- 
sha Bain, Course Coordinator, Vander- 
bilt Division of Continuing Medical 
Education, D-8211 Medical Center 
North, Nashville, TN 37232-2337; (615) 
322-4030. 


The San Francisco Otology Update: 
1991.— This course, to be held from 
November 7 through 9, 1991, is de- 
signed as a review of the state of the 
art of contemporary otology, including 
recent advances in the basic and clin- 
ical sciences. The format consists of 
lectures followed by questions from 
the audience and discussion. The fac- 
ulty has been drawn largely from the 
northern California otologic and neu- 
rotologic community, with representa- 
tion from several campuses of the 
University of California system; Stan- 
ford University, Palo Alto, Calif; and 
the University of Southern California, 
Los Angeles. Topics presented will in- 
clude reconstructive middle ear sur- 
gery, infectious ear disease, tumors of 
the temporal bone and skull base, pe- 
diatric otology, otosclerosis, temporal 
bone trauma, cochlear hearing loss, 
vestibular disease, facial nerve, retro- 
cochlear pathology, hearing aids, and 
cochlear implants. This course has 
been approved for 22 hours of Category 
] eredit. For further information, con- 
tact Extended Programs in Medical 
Education, University of California, 
Room LS-105, San Francisco, CA 
94143-0742; (415) 4'16-4251. 


Society Announces Winter Meeting.— 
The Society for Ear, Nose, and Throat 
Advances in Children will hold its 
annual meeting from December 5 
through 8, 1991, in Galveston, Tex. The 
society is a multidisciplinary one of 
interest to those in pediatrics, oto- 
laryngology, audiology, and speech 
pathology. For further information, 
contact Dan F. Konkle, PhD, Chair, 
Society for Ear, Nose, and Throat Ad- 
vances in Children Program Commit- 
tee, Department of Communication 
Disorders, Children's Seashore House, 
3405 Civic Center Blvd, Philadelphia, 
PA 19104 (215) 895-3677. 


Orlando to Host Three-Day Course in 
Nasal Sinus Surgery.—Loyola Univer- 
sity, Maywood, Ill, is offering a three- 
day course, “Endoscopic Sinus Sur- 
gery,’ from December 1 through 3, 
1991, at Walt Disney World, Orlando, 
Fla. Sponsored by the Department of 
Otolaryngology and the Division of 
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Continuing Medical Education, this 
three-day advanced course will consist 
of didactic lectures covering pediatric 
endonasal sinus surgery; ethmoid and 
maxillary sinus disease; sphenoid and 
frontal sinus disease; and specific 
problems with ethmoid, sphenoid, 
maxillary, and frontal sinuses. There 
will be 12 hours of Category 1 credit 
offered. For further information, con- 
tact Division of Continuing Medical 
Education, Loyola University, 2160 S 
First Ave, Maywood, IL 60153; (708) 
216-3236. 


East African Symposium on Plastic and 
Reconstructive Surgery to Be Held in 
Kenya.— The Fourth International 
East African Symposium on Plastic 
and Reconstructive Surgery will be 
held from February 24 through 26, 
1992, in Nairobi, Kenya. This meeting 
will discuss topics related to plastic 
surgery and related surzical special- 
ties and will offer clinical presenta- 
tions followed by varied safaris. Cate- 
gory 1 credit will be offered. The chair- 
man of this symposium is Thomas D. 
Rees, MD. For further information, 
contact Francine Leinhardt, Course 
Coordinator, Manhattan Eye, Ear, and 
Throat Hospital, 210 E 54th St, New 
York, NY 10021; (212) 838-9200, exten- 
sion 2776, or (212) 832-9126 (fax). 


Symposium on Facial Malignancy and 
Reconstruction.— The Departments of 
Dermatology and Otolaryngology, 
University of Minnesota, Minneapolis, 
are presenting a sympesium on the 
latest concepts in the management of 
cutaneous tumors. A multispeciality 
approach is designed to meet the de- 
mand for current knowledge on im- 
proved methods of skin cancer avoid- 
ance, detection, treatment, and repair. 
The symposium will focus on the fol- 
lowing topics: pathogenesis and diag- 
nosis of cutaneous tumers; rationale 
for specific treatment of skin malig- 
nancy, such as surgical or nonsurgical 
methods, including interferon, cryo- 
surgery, retinoids, etc; nodal dissec- 
tion, diagnosis, and treatment of un- 
common aggressive tumors; regional 
approach to reconstruccive surgery; 
maintaining facial proportions, and 
prosthetic management of facial de- 
formities. There will be 11.75 Category 
1 credit hours offered. For further in- 
formation, contact Continuing Medi- 
cal Education, Radisson Hotel Metro- 
dome, University of Minnesota, Suite 
107, 615 Washington Ave SE, Minne- 
apolis, MN 55414; (612) €26-7600. 
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Mondini Dysplasia Is Not Associated 
With Meningitis and Cerebrospinal 
Fluid Fistula 


To the Editor.—Twel-e years ago, we 
described seven patients with a par- 
tieular congenital deformity of the 
labyrinth of the inrer ear, two of 
whom developed a cerebrospinal fluid 
fistula through the oral window.' We 
agreed with Jensen who, in a previous 
article in the US literature,’ stated 
that this was not the-defect described 
in detail by Carlo Mordini in 1791? but, 
rather, 3 more severe dysplasia. We 
have now seen 30 patients with this 
more severe type of dysplasia, 12 of 
whom have developed a spontaneous 
cerebrospinal fluid fistula through the 
inner ear or presented with meningi- 
tis. These cases have been described in 
various publications*’ Other Euro- 
pean publications have described the 
difference between tae true Mondini 
and the “pseudo-Mondini” defor- 
mity,*? although we consider the latter 
a term to be depreca-ed.!'^!! 

We are dismayed, therefore, that so 
much confusion persists in the US lit- 
erature regarding these lesions. We 
feel thatwe are not being pedantic, but 
that distinguishing between these two 
types of deformity is of the utmost im- 
portance. In a recent article in the AR- 
CHIVES, Ohlms et al’? report three cases 
they cal! "Mondini dysplasia." For il- 
lustraticn, they show two axial com- 
puted temographic sections that de- 
pict not a true Mondini but a consider- 
ably dilated basal tern of cochlea on 
the affected side. These authors then 
follow this illustration with a histo- 
logic section of a true Mondini cochlea, 
although the distal cochlear sac is de- 
scribed as a “cystlike vestibule.” They 
quote Professor Schuknecht's elegant 
work on Mondini dysplasia’ that 
shows in figure 19 how communication 
between the subarachnoid space in the 
internal auditory meatus and the per- 
ilymph space can occur through a hy- 
poplastie modiolus. But surely this 
particular figure is the key to the whole 
dilemma. It is not a Mondini defor- 
mity, as stated in the legend, but is a 
single-turn cochlea. 

Mondinis original description 
"unum tantummodoscum dimidio con- 
fieiebat ultimo ad apicem deficiente 
gyro, ac definebat ir amplam caveam 
cavitati ultimi gyri respondentem" 
and the accompanyiag drawings indi- 
cate quite clearly that part of the bony 


Dysplasia 





Dysplasia of the cochlea with a tapering audi- 
tory meatus unsuitable for a cochlear implant. 


cochlea is normal. This means that in 
the Mondini deformity some hearing 
may be present, and we have one case 
where objective and carefully masked 
subjective audiometry in an intelligent 
adult has shown a hearing loss of only 
40 to 50 dB in the affected ear. Thus, 
with a normal basal turn of cochlea 
and a spiral ganglion present, there is 
no route for communication between 
the subarachnoid and perilymphatic 
spaces, and, therefore, fistulae do not 
occur with the true Mondini deformity. 
Conversely, where there is a dilated 
basal turn, often associated with a ta- 
pering internal auditory meatus and 
primary anacusis, a communication 
can occur. Careful assessment of the 
width of the basal cochlear coil, which 
can easily be made on 1-mm-thick ax- 
ial computed tomographic sections, 
and the presence of any auditory func- 
tion are vital. 

We would reiterate that in our con- 
siderable experience of these lesions 
some hearing may be present in a true 
Mondini and there is no risk of menin- 
gitis or a cerebrospinal fluid fistula. A 
more severe dysplasia of the cochlea 
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with a tapering internal auditory me- 
atus means anacusis and a very real 
risk of meningitis and/or fistula and 
would be unsuitable for a cochlear im- 
plant (Figure). We do not believein the 
cochlear aqueduct as a route for trans- 
labyrinthine fistulae for the reasons 
stated* and consider a more thorough 
and critical appraisal of tne world lit- 
erature by US authors to be indicated. 
PETER D. PHELPS, MD, FRCS, FRCR 
GLYN A. S. LLOYD, MD, FRCR 
London, England 


1. Phelps, PD, Lloyd, GAS. Congenital defor- 
mity of the internal auditory meatus and laby- 
rinth associated with cerebrospimal fluid fistula. 
Adv Oto Rhino Laryngal 1978;2451-57. 

2. Jensen J. Congenital anomalies of the inner 
ear. Radiol Clin North Am. 197432:473-482. 

3. Mondini C. Anatcmica surdi nati sectio: 
Bononiensi scientarium et artium instituto atque 
academic commentarii. Bononiae. 1791;7:419-428. 

4. Bridger MWM, Phelps PD. Recurrent men- 
ingitis due to congenita! malformation of the in- 
ner ear. BMJ. 1983;286:526-627. 

5. Phelps PD, Lloyd GAS. Rad ology of the Ear. 
Boston, Mass: Blackwell Scientific Publications 
Inc 1983:27. 

6. Phelps PD. Congenital cerebrospinal fluid 
fistulae of the petrous tempora! bone. Clin Oto- 
laryngol. 1986;11:79-92. 

7. Phelps PD, Lloyd GAS. Dieynostic Imaging 
of the Ear. New York, NY: Springer-Verlag NY 
Inc; 1990:46, 54. 

8. Curtin HD, Vignaud J, Bar D. Anomaly of 
the facial canal in a Mcndini malformation with 
recurrent meningitis. Radiology. 1982;144:335- 
341. 

9. Pimontel-Appel B, VignaudJ. Cerebrospinal 
fluid otorrhoea due to a congenital defect of the 
petrous bone. J Neuroradiol. 1979;6:15-31. 

10. Phelps PD, Lloyd GAS, Windle-Taylor PC, 
Emery PJ. Mondini dysplasia. Ann Otol Rhinol 
Laryngol. 1982;91:234. 

11. Phelps PD. Mondini and '»seudo-Mondini.' 
Clin Otolaryngol. 1990;:5:99-101. 

12. Ohlms LA, Edwards MS, Mason EO, Iga- 
rashi M, Alford BR, Smith RJH. Recurrent men- 
ingitis and Mondini dysplasia. Arch Otolaryngol 
Head Neck Surg. 1990; 16:608-63 2. 

13. Schuknecht HF. Mondini dysplasia: a clin- 
ical and pathological study. Ann Otol Rhinol 
Laryngol. 1980;89:(suppl 1, pt 21:1-23. 


In Reply.—The points raised by Drs 
Phelps and Lloyc, acknowledged ex- 
perts in temporal bone radiology, are 
appreciated. We would agree that dis- 
tinguishing among the various types of 
morphogenetic deformities that can 
affect the inner ear is of the utmost 
importance. The problem becomes one 
of semantics. The traditional sche- 
mata used to classify congenital anom- 
alies of the inner ear are based on only 
a few case reports; Michel! reported a 
case in 1863; Mondini? reported an ex- 
ample of an inner ear anemaly in 1791; 
Schiebe** reported two cases in 1892 
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and 1895; and Alexander? described a 
type of malformation in 1927. 

Some of the limitations of this clas- 
sification scheme have been explored 
in an excellent article by Jackler et al. 
Concentrating on the vast spectrum of 
morphogenetic defects, these investi- 
gators used polytomography and thin- 
slice, high-resolution computed to- 
mography to study development of the 
bony labyrinth. A more representative 
classification scheme for morphoge- 
netic deformities emerged and, with 
it, prognostic information regarding 
hearing acuity and stability. 

In our report, case 3 (Fig 1) has a 
considerably dilated basal turn of the 
cochlea on the affected side making it 
a “pseudo-Mondini” deformity. How- 
ever, as can also be seen, the cochlea 
makes approximately 1.5 turns, simi- 
lar to the case originally reported by 
Mondini. This child had no response by 
brain-stem audiometry. In contrast, 
some investigators have reported the 
presence of hearing in the affected ear 
of a child with a cerebrospinal fluid 
leak and meningitis.’ Whether these 
cases also represent “pseudo-Mondini” 
malformations is difficult to deter- 
mine. We feel, however, that Drs 
Phelps and Lloyd may be in error to 
assume the presence of hearing in a 
Mondini ear implies no risk of menin- 
gitis or a cerebrospinal fluid fistula. To 
avoid classification errors in the fu- 
ture, we would recommend using a de- 
scriptive approach such as that pro- 
posed by Jackler et al‘ to classify mor- 
phogenetic inner ear abnormalities. 

RICHARD J. H. SMITH, MD 
LAURIE A. OHLMS, MD 
BoBBY R. ALFORD, MD 
MORVEN S. EDWARDS, MD 
Houston, Tex 
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Why Pediatric Otolaryngology? 


To the Editor.—Dr Steven D. Han- 
dler's commentary entitled “Why Pe- 
diatric Otolaryngology?” has merit, 
albeit a limited perspective. As a 
graduate of the residency at the Uni- 
versity of Pennsylvania, Philadelphia, 
I have the utmost respect and regard 
for Dr Handler personally and profes- 
sionally. Since leaving the “ivory tow- 
er" to enter private practice, I have 
developed an appreciation that is con- 
trary to Dr Handler's conclusions. 

In the community setting, pediatric 
otolaryngology is the bread and butter 
of general otolaryngology. It would be 
interesting to poll the grass roots 
membership of the American Acad- 
emy of Otolaryngology-Head and 
Neck Surgery for the percentage of 
patients seen in the office who are of 
the pediatric age group. Dr Handler is 
in a unique institution that services 
only pediatric patients. The other vol- 
untary hospitals in the university sys- 
tem refer all pediatric cases to the 
Children's Hospital of Philadelphia. 
The suburban community hospitals 
and practices compete for those pedi- 
atric patients, and the practicing sur- 
geons at the Children's Hospital of 
Philadelphia actively compete for the 
general care of those patients as well. 

Dr Handler's discussion of “who is a 
pediatric otolaryngologist" describes 
exactly the day-to-day concerns of the 
general otolaryngologist in the com- 
munity setting. I am personally grate- 
ful for the training I received at the 
Children's Hospital of Philadelphia in 
the psychology of the pediatric pa- 
tients, but find it no different than the 
standard of the community in which I 
practice. 

Pediatric otolaryngology is not com- 
parable to facial plastic surgery or 
otology. Pediatric referrals are a much 
larger volume of the clinical material 
seen by general otolaryngologists than 
"cosmetic" consultations or chronic 
ear disease. Facial plastic surgeons are 
referred patients mostly by other sat- 
isfied patients, and rarely by other 
physicians. They are competitive with 
nonotolaryngic specialty groups that 
are waging an active national political 
campaign to discredit our specialty. 
Otologists are referred patients 
mostly by other otolaryngologists for 
care of more difficult cases. In compar- 
ison, pediatric otolaryngologists are 
mostly referred patients by another 
specialty group—the pediatricians. 

Perhaps what I find most distressing 
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is the pediatrician’s perspective of th 
general otolaryngologist vs the pedi 
atric otolaryngologist. In their effort; 
to refer patients to the most cualifie 
surgeon, pediatricians look for certai: 
subspecialization irrespective of the 
nature of the pathologic findings at 
hand. The creation of a subspecialty tc 
manage otitis media and adenotonsil- 
lar hyperplasia would discredit the 
training and expertise cf both genera] 
and pediatric otolaryngologists. 

However, there is certainly a need tc 
recognize individuals, sueh as Dr Han- 
dler and his associates, who have 
unique experiences in managing diffi- 
cult pediatric illnesses and in those in- 
stitutions that devote themselves to 
tertiary care and research. Areas of 
interest deserve to be recognized and 
can be by those professional societies 
that address them, but should not re- 
sult in coining a new descriptor of the 
specialty. Routine management of un- 
complicated common problems by ter- 
tiary subspecialty groups will only un- 
dermine the effectiveness and respect 
of the primary specialty at large. In 
this regard, those physicians who 
manage complicated pediatric cases 
should be recognized as equal with 
those who are concerned with reani- 
mation of the paralyzed face, care for 
intractable vertigo, or surgical ap- 
proaches to the skull base. 

STEVEN B. LEVINE, MD 
Fairfield, Conn 


1. Handler SD. Why pediatric otolaryngology? 
Arch Otolaryngol Head Neck Surg. 1990;118:1377. 


In Reply.—I appreciate the opportu- 
nity to respond to Dr Levine’s letter. 
As he did during his residency, he 
brings up relevant and insightful 
points with respect to the practice of 
otolaryngology. However, I think that 
he has missed the thrust and peint of 
my commentary. My intention was to 
discuss the evolution of a-subspecialty 
(equal to ones such as otelogy and fa- 
cial plastic surgery) that enhanees all 
of otolaryngology. Just as Dr Levine 
spent 6 months working with a facial 
plastic surgeon during his residency so 
that he can perform facia! plastic sur- 
gery in his practice, he benefited from 
9 months working with four pediatric 
otolaryngologists to develop the skills 
and knowledge that allow him to prop- 
erly care for the “bread and butter of 
general otolaryngology." I believe that 
Dr Levine is better equipped to care for 
these patients as a result of his pedi- 
atric otolaryngologic training. The 
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majority of pediatric otolaryngolo- 
gists are located in academic teaching 
centers whose main goal is to train 
residents how to manage pediatric oto- 
laryngologic problems when they get 
out into practice. Youdo not have to be 
a pediatnic otolaryngelogist to practice 
good pediatric otolaryngology in the 
community. As researchers, our goal is 
to increase and refine the body of 
knowledge regarding all pediatric oto- 
laryngologic problems. As clinicians, 
our goal is to participate in the care of 
special and difficult problems in the 
pediatrie population. 

It is not our intemtion to create a 
“subspecialty to manage otitis media 
and adenotonsillar hypertrophy” or to 
request “routine management of un- 
complicated eommon problems by ter- 
tiary subspecialty groups.” 


STEVEN D. HANDLER, MD 
Philade:phia, Pa 


Improving Diagnostic Accuracy of 
Cervical Metastases With Computed 
Tomography and Magnetic 
Resonance Imaging 


To the Editor.—I am writing to take 
issue wich the conclusions and recom- 
mendations made by Hillsamer et al, 
in the November 1990 issue of the 
ARCHIVES regarding the preoperative 
use of cemputed tomography (CT) and 
magnetic resonance maging (MRI) in 
the evaluation of the clinically nega- 
tive necx. 

Theirrecommendetion for the use of 
CT or MRI in the preoperative evalua- 
tion of the clinically negative neck is 
not at all supportee by the authors’ 
data as presented. The results are 
based on 27 patients who underwent 
radical neck dissections for head and 
neck cancer. However, of those 27 pa- 
tients, 06 had clinically positive necks 
and in 15 of those 16, pathologic find- 
ings confirmed the clinical impression. 
In case 25, the physical examination 
results were positive and the patho- 
logic findings were negative. It should 
be noted that in this situation, the CT 
was positive and the MRI was nega- 
tive. There are no data or rationale 
presented to suppor: the use of CT or 
MRI ir the cliniealy positive neck. 
There was another example, case 12, in 
which the CT and tne MRI gave con- 
flicting reports. Also, eight of the 27 
cases had either a CT or an MRI that 
were net done. 

As previously mentioned, the au- 
thors make recommendations in this 
article regarding tke clinically nega- 


tive neck. Only 11 of the 27 patients 
had clinically negative necks. It seems 
reasonable that, if the authors are go- 
ing to make recommendations regard- 
ing clinically negative necks, then 
their results should be based only on 
the data collected from those patients. 
Six of the 11 clinically negative necks 
also proved to be pathologically nega- 
tive. Thus, there were five cases in 
which the physical examination pro- 
vided false-negative results. In three 
of those five cases, the CT or MRI 
results were also false-negative. Thus, 
there were only two cases, cases 2 and 
4, in which the CT and MRI scan cor- 
rected the false-negative physical ex- 
amination results. In addition, in case 
14, the CT and MRI results proved to be 
false-positive. Therefore, in only three 
cases did the CT and MRI scan change 
the clinical impression in patients 
with clinically negative necks. In two 
of those occasions, cases 2 and 4, it 
corrected the physical impression. In 
case 14; the studies proved misleading. 
The numbers of patients in this study 
are so small as to preclude statistical 
analysis. It seems ludicrous for the 
authors to conclude that “the results of 
this study support the use of CT or MRI 
preoperatively in the evaluation of the 
clinieally negative neck." This kind of 
recommendation translates into mil- 
lions of dollars in unnecessary tests in 
our already bulging health care bud- 
get. 

WILLIAM PORTILLA, MD 

COLLEEN M. RENIER 

Duluth, Minn 


1. Hillsamer PJ, Schuller DE, McGhee RB Jr, 
Chakeres D, Young DC. Improving diagnostic ac- 
curacy of cervical metastases with computed 
tomography and magnetic resonance imaging. 
Arch Otolaryngol Head Neck Surg. 1990; 
116:1297-1301. 


In Reply.—I am writing to respond to 
Dr Portilla’s letter to the editors con- 
cerning our published article entitled 
“Improving Diagnostic Accuracy of 
Cervical Metastases With Computed 
Tomography and Magnetic Resonance 
Imaging.” 

In our results we stated that com- 
puted tomography and magnetic reso- 
nance imaging were found to be supe- 
rior over physical examination in sen- 
sitivity values, false-positive values, 
false-negative values, and overall effi- 
ciency predictive values. However, 
these values did not achieve statistical 
significance. 

We then summarized a recent up- 
to-date literature review from 1984 to 
present that showed five out of six in- 
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stitutions were in agreement with our 
findings. Two of these, Fr:edman et al! 
and Close et al? were statistically sig- 
nificant. 

At this point in time we feel that this 
provoking and controversial issue is 
unfolding to support the side of utiliz- 
ing either computed tomography or 
magnetic resonance imaging in the 
preoperative staging assessment. 
However, continued evaluation in this 
area is still needed. 

PETER J. HILLSAMER, MD 
Davin E. SCHULLER, MD 
Columbus, Ohio 


1. Friedman M. Ratienale for elective neck dis- 
section in 1989. Laryngoscope. 1990;:100:54-59. 

2. Close L. CT evaluation for regional lymph 
node involvement cancer of the oral cavity and 
oropharynx. Head Neck Surg. 1989;11:309-317. 


Decision Analysis in 
Head and Neck Cancer 


To the Editor.—l would like to com- 
mend CPT Vic Velanovieh, MC, USA, 
on his recently published article, 
“Choice of Treatment for Stage I 
Floor-of-Mouth Cancer." The use of 
decision analysis in the field of head 
and neck cancer is both appropriate 
and overdue. Dr Velanovich has mod- 
eled the clinical situation clearly and 
accurately. He has drawn from 22 ar- 
ticles to obtain his rates for cure, 
recurrence, morbidity, end mortality 
following treatment. Those who would 
argue with the results of his study 
should question the database from 
which the author draws his rates and 
not the process o? decision analysis. 
The author has identified an area of 
needed research—quality of life fol- 
lowing treatment for head and neck 
cancer. The effects of various treat- 
ment options on the quality of life for 
the patient with head ard neck cancer 
is sorely lacking. Fundamental re- 
search in quality of life will allow more 
accurate data to be included in future 
decision analysis models. Due to the 
lack of such data, an earlier model, 
which looked at pyriform sinus cancer, 
used opinions on quality of life from 
the treating physicians' point of view 
and not from the point of view of the 
patients themselves.’ I applaud the 
ARCHIVES for the decision to publish 
this article. 
Jay F. PicciRILLOo, MD 
New Haven, Conn 


1. Velanovich V. Choice of treatment for stage 
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The Osler Institute 
Otolaryngology Boards Review Course 
Sept. 8-13, 1991 and March 8-13, 1992 — Chicago 


Now, your written and oral boards update offers unlimited mock orals 
Co-sponsored by the Medical College of Wisconsin 


OBJECTIVES METHODS 

e Increase basic science knowledge in otolaryngology e HOME STUDY questions, assignments and answers 

e Improve clinical skills in diagnosis and treatment e SEMINAR with projection slides and lecture-note syllabus 
e Prepare board candidates to take board examinations e LABORATORY with microscope and glass slides 

e Provide practicing surgeons with a review and update e PRACTICE EXAMS with oral and written parts 





"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, "remarkably complete and pleasant...."* 


not only from world-famous authorities but from people who are relatively unknown as well."* 
COURSE: The course is held the week befi 


PATHOLOGY HEAD AND NECK Henry Cramer, M.D. written and oral exams. Home study questic 
Henry Ford Hospital, Detroit will be sent before the course. The course 


Respi N i , i 
E r Nai CEN Richard Fadal, M.D. cludes didactic lectures with syllabus and 
i j P 
Bone and Soft Tissue Pharynx and Larynx Allergy-Immunology Ctr., Waco | many practice oral exams as you want. 
Thyroid and Parathvroid Sali Glands Jerry House, M.D. participants recommend taking the course w 
At a HAJEN iun Indiana University before your exam and repeating the course : 
Salivary Glands Trac Me and Esop hagus Jeanett Israel, M.D. half price immediately priorto your exams. 
Ear and Temporal Bone Thyroid and Parathyroid Rush Medical College 
Mandible Timothv Kaiser. M.D "Accommodations were comfortable...."* 
BASIC SCIENCES N aap edis 
Anatom NE ord Aum Washington University LOCATION: The September course will bx 
4 Facial Anomalies Arvind Kumar, M.D. the Hilton Inn, Lisle — $85 single; $110 dout 
Embryology University of Illinois, Chicago 
Genetics UTULUGX Michael LaRoure, M.D. "and those little extras...."* 
Physiology Audiology Michigan Ear Institute, Detroit 
Immunology Otologic Medicine Cathy Lazarus, M.A. DISCOUNT AIR FARES: Please call tc 
Allergy Deafness and Dizziness Me ad University free 1-800-548-8185 for group discount rate 
Facial N teve Liston, M.D. i à 
CLINICALSCIENCES Base of Skull Surgery University of Minnesota the most education for the money."* 
Anesthesiology T Mahmood Mafee, M.D. FEES AND CATEGORY 1 C.M.E. CRED] 
emporal Bone Surgery ral a 
Endocrinology University of Illinois, Chicago Physician or Resident: Phy. Res. 
Systemic Disease PEDIATRIC E.N.T. O of Ma i e Six day E ; LM ien 
Infectious Di Respi i Minn repeating wi years: 
eee T map: iod iw A Charles Myer, M.D. è Extra mock orals day: $150 $150 
d Caustics & Foreign Bodies i abet, deed oe * Mock oral exams : $ 70 $70 | 
AESTHETIC SURGERY : Myles Pensak, M.D. e Private mock orals : $100 $100 | 
oS a okonia Laryngeal Anomalies University of Cincinnati e Add 10% within 10 days of the course. 
Opiasty an nop:asty David Reiter, M.D., D.M.D. | © Attendees not in course hotel add $20/day. 
Blepharoplasty Faculty Thomas Jefferson University e $50 will reserve your position. 
Rhytidectomy James Benecke, M.D. Ilana Seligman, M.D. e Subject to a $50 fee, refunds will be m: 
Cosmetic Complications St. Louis University University of Chicago until the seminar begins. - i 
E Adin EXAMS Bruce Campbell, M.D. Robert Toohill, M.D. T Oy maris will be n 
Medical College of Wisconsin Medical College of Wisconsin f IKUE or me regisiration ICC 1s TCCOIV 
Pathology Glass Slides Arnold Cohn, M.D. Dean Toriumi, M.D. " ..home study material was extremely helpful. 
Written and Oral Exams Wayne State University University of Illinois, Chicago 
OL PU PTT T — pt QU MER ACCREDITATION: The Medical College 
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: Regional Medical Center, accredited by 1 
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EL THE COMPLETE 
DIFFERENCE 


Richards, one of the most trusted names in 
otolaryngology, provides an extersive system 
for endoscopic sinus surgery . . „with distinctive 


advantages you can seeand feel. 


Richards 4.0 mm sinuscopes feature a longer 


eyepiece and shorter shaft for superior handling 





and balance. 


Our wide-angle VistaVision" camera offers superb 
optics and extraordinary lightness—ensuring both 


outstanding clarity and handling. 


Richards Nasal Suction Forceps combine two func- 


tions in a single, slim instrument. 


An excellent selection of hand instruments features 





smaller, less invasive jaws, for increased visibility 


and more delicate handling, 


Custom-designed trays offer convenience for 


procedure, sterilization, and storage. 
For more information, call 1-800-821-5700. 


Richards Sinus Endoscopy System, 
Feel the Complete Difference. 





Smith & Nephew Richards Inc. 
1450 Brooks Rd., Memphis, TN 38116 U.S.A. e 


Smitha»Nephew RICHARDS 


12265 





VistaVision is a trademark of Smith & Nephew Richards Inc. 
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CLASSIFIED 
INFORMATION 
Regular Classified 1 Time 3 times 

or more* 
Cost per word $1.60 $1.45 
Minimum ad: 20 words per issue 


*In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered 
one word, each abbreviation is considered one 
word, and figures consisting of a dollar sign and 
five numerals or less are considered one word. 
Cities and states consisting of two words or 
more are counted as one word: i.e., "New York" 
and "Salt Lake City". Zip code is considered one 
word and must appear in all ads. Telephone 
number with area code is considered one word. 
When box numbers are used for replies, the 
words "Box , c/o AOTO" are to be counted 
as three words. 





Classified Display 1 Time 3 times 

or more* 
Full page $588 $542 
Two-thirds page 504 463 
One-half page 444 409 
One-third page 353 324 
One-sixth page 235 216 
Column inch 65 55 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Display Production Charge: The publication will 
pub-set advertisements upon request. The type- 
setting fee is 1096 of the one-time ad cost shown 
above. Special requests will be billed to the adver- 
tiser and/or agency at the then prevailing rates. 


Box Service 


Available for all ads. The cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly mailed 
directly to you. 


Closing Date 


The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled after 
the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


ARCHIVES 
OF 


Otolaryngology- 
Head & Nec 
Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 





Professional Opportunities 


QUEENS, NEW YORK — Needed BC/BE otolaryn- 
gologist for partner in busy, general solo ENT prac- 
tice. Call evenings: (516) 676-7350. 


MAINE COAST — Private practice with cross cover- 
age for well-qualified, motivated otolaryngologist to 
affiliate with 106-bed, modern, medical referral cen- 
ter. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


OREGON: BC/BE otolaryngologist to join an estab- 


lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corvallis, 
OR 97330. 


WANTED: PART-TIME associate to join young solo 
ENT in lovely town one hour north of New York City. 
Perfect for BC/BE family person desiring general 
ENT work in low key setting. Box #416, c/o AOTO. 





PLEASE NOTE — Address replies to box number 
ads as follows: Box number , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not ser classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 





Professional Opportunities 
SEEKING ASSOCIATE, well-trained and well- 
motivated in all aspects of otolaryngology-head and 
neck surgery. Applicant has exceller- opportunity to 
control a viable practice with establismed coverage in 
an excellent area close to New York City, Philadel- 
phia, and the Poconos. Presently doing general oto- 
laryngology, head and neck cancer surgery, plastic 
surgery and endoscopic surgery. Active allergy prac- 
tice. Call: (215) 434-2581 or (215) 43—1501. Or write 
to: ENT Associates of L.V., Inc., 1251 South Cedar 
Crest Boulevard, Allentown, PA 18103. 


OTOLARYNGOLOGIST 


PENNSYLVANIA 
BC/BE otolaryngologist to join expandimg three person 
well established general ENT practice in Philadelphia, 
Pennsylvania. We are affiliated with a major teaching 
hospital and ENT resident program The practice 
includes all phases of ENT, including Fead and Neck, 
Endoscopic sinus, facial plastic, otolc3y and allergy. 
Send CV to: Doris Becker, Administrater, 2106 Spruce 
Street, Philadelphia, PA 19103. 












CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist 
to join practice. Opportunity in beautiful 40,000 
population town with drawing area in excess of 
250,000. State-of-the-art hospital anc office facilities 
for full ENT specialty practice. Generous salary with 
full benefits and bonuses with partnership in two 
years. Equal opportunity employer Call or write: 
Central Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: 973) 823-7225. 


OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 


gram in Western Massachusetts. 


NPMG Is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


= Competitive salary and benefit programs. 

= Membership in a 40-physician group. 

m Rapidly growing prepaid membership. 

@ An environment that encourages innovative approaches to 


health care delivery. 


Group paid full coverage malpractice insurance. 


Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road m P.O. Box 4011 m Farmington, CT 06034-4011 


An equal opportunity affirmative action employer 





= Protessi»na! Opportunities 


OTOLARYNGOL 2GY OPPORTUNITY. 60-physi- 
cian multi-specia^y group m southern Wisconsin 
seeks ENT to join young, exceptionally well trained 
physician. *140,0*0 to $17C,000 salary. Favorable 
one in three call «chedule. Clinic next to modern, 
240-bed hospital with state-of-the-art equipment. 
250,000 draw areas Safe. family-oriented community 
35 miles fram Medison. 70 miles from Milwaukee. 
Convenientto Un zersity of Wisconsin. Send CV or 
call: Greg Flowerz, Jacksor and Coker, Inc., 115 
Perimeter Center Blace Suite 380 10810, Atlanta, GA 
30346. Telephone (800) 544-1987. 


North Platte, Nebraska 
Otolaryngologist needed to join busy 
general BC oDlaryngorogist. Opportunity 
to develop ovn “niche”; affiliate with pro- 
gressive 130—sed, medical referral center 
with patient tase of 100,000. Current ENT 
also flies to satellite clinics within the 
region and h-s purchased another plane 
to acccmmoeate new partner (pilot pro- 
vided or leara to fly). =njoy recreational 
activities of r=arby lakas, excellent hunt- 
ing anc fishi g; snow-skiing within easy 
driving distar-e. Call or send CV: 

Marcia Norrie 
Great'Plain- Regional Medical Center 
601 West Lesta, North Platte, NE 69101 
800) 762-7090 


ENT SURGEON — The Department of Surgery at a 
progressive. acad&mic-urbaan medical center in the 
northeast seekir3 aggressive, well-trained ENT 
surgeon to develco a practice and play an important 
role in the seduce ion and taining of medical stu- 
dents and surgic | residents. Hospital will provide 
attractive package and incertives and will assist with 
practice development. Medical School faculty 
appointment co mensurae with qualifications. 
Please contact: Bavid H. Lavien, MD, Director of 
Surgery, Episcopal Hospita’, Front Street & Lehigh 
Avenue, Philadelgihia, PA 19125. (215) 427-7042. 





p Professional Opportunities 


WESTERN MOUNTAINS — Natural beauty and 


spendid outdoor recreation. Private practice oppor- 
tunity for BC/BE otolaryngologist. Small communi- 
ty hospital has excellent staff. Superb skiing, fishing, 
cycling, backpacking, etc. Traditional small town 
values with low crime, no gridlock and high rate of 
collections. Write: Box 8653, c/o AOTO. 





ENT PHYSICIANS needed for southeastern states. 
Various practice settings. Competitive compensa- 
tion package. Contact: Mediline, 210 25th Avenue 
North, Nashville, TN 37203. (800) 264-1910. 


CENTRAL OREGON, busy two person practice 
seeks third board-eligible/-certified otolaryngolo- 
gist. Drawing area of 150,000. Regional referral hos- 
pital is state of the art with all specialties repre- 
sented. Beautiful rain free area of Oregon with 
multiple outdoor opportunities including destination 
resort quality alpine/nordic skiing. E.N.T. Associ- 
ates, 2275 NE Doctors Drive, Bend, OR 97701. (503) 
382-3100; (503) 382-2871. 


MASSACHUSETTS: BC/BE otolaryngologist needed 
to join young, well-established practitioner. Very 
busy practice serving central Massachusetts region 
with two offices located approximately 15 miles 
apart. Large referral base, very competitive financial 
package plus incentive and good call schedule. 
Teaching appointment available if desired. Work 
and live just 35 miles west of Boston's cultural and 
educational opportunities. Send CV to: Elizabeth 
Greenspan, VP Planning and Marketing. Nashoba 
Hospital, 200 Groton Road, Ayer, MA 01432. 


— OTOLARYNGOLOGIST — 


Board-certified/board-eligible physician interest- 
ed in adult ENT to join busy single practice. New 
office. Hospitals offer nasal endoscopy, CO, and 


Yag lasers Please send CV to: 


Steven Cook, MD, F.A.C.S. 
Suite 4, 1701 Augustine Cut-Off 
Wilmington, DE 19803 





Muncie Otolaryngology Associates 


EAST CENTRAL INDIANA 


BC/BE OTOLARYNGOLOG Y- 
HEAD & NECK SURGEON 


We are seeking a highly motivated individual to join our busy 
single-specialty group practice. One hospital county. with 500+ 
bed teaching hospital, and a 250,000 referral area. Office 
movinc to new, modern facility attached to hospital in the Fall 


of 199°. 


Guaranteed salary and benefits 


Modern facility 


Computerized scheduling and billing 


Teaching/academic affiliation available 


F exibility in practice emphasis 


Community provides excellent educational, 
cultural, and recreational opportunities 


Within easy driving distance to Indianapolis, 
Cnicago, Cincinnati, and Louisville 


Please send CV to: 


Thomas S. Whiteman, MD 
3111 West Jackson Street, Muncie, IN 47304 O (317) 284-2172 


Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close preximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 





POSITION AVAILABLE 
OTONEUROLOGIST 


Opening for a full-time board- 
certified otolaryngologist with 
subspecialty training in 
otoneurology. Salary and 
academic rank commensurate 
with experience. 


Please send CV or call: 


Allan L. Abramson, MD 
Professor and Chairman 
Department of Otolaryngology 
and Communicative Disorders 


LONG ISLAND 

JEWISH MEDICAL CENTER 
New Hyde Park, New York 11040 
(718) 470-7555 





mt Yen S- A m 


Professional Opportunities 


CINCINNATI, OHIO — Group Health Associates is 
a 60-member multi-specialty group practice search- 
ing for a board-certified/-eligible otolaryngologist 
to expand our ENT section from two to three physi- 
cians in 1992. Flexibility in our compensation sys- 
tem, respect for individual physician practice style 
and the collegiality of our medical staff gives us a 
small group personality with the management and 
fiscal security of a large group practice. Our first 
year guaranteed income of $125,000 is compli- 
mented by a complete fringe benefit package. A 
strong management staff allows our physicians to 
practice medicine with minimal administrative dis- 
ruption. Group Health Associates physicians work 
hard in their practice and value their personal dis- 
cretionary time off. Expectations to practice high 
quality medicine and enjoy financial security are 
met with Group Health Associates. New physicians 
participate in the ownership of the medical group 
after two years. Please send inquiries to: Search 
Committee, Group Health Associates, 2915 Clifton 
Avenue, Cincinnati, OH 45220. 


Denver Opportunity 


Expanding ENT group seeks a BC/BE 
otolaryngologist for a diverse practice. We 
are seeking a general otolaryngologist who 
has special interest or experience with 
otology, allergy, or facial plastic surgery. 
















Candidates should have the following: 
Excellent residency rating; academic honors; 
and foremost, the ability to provide superior 
care. 


Great opportunity for skilled, personable 
specialist. 
Please send CV to: 
PERSONNEL ADMINISTRATOR 
P.O. BOX 10764, DENVER, CO 80210 






PLEASE NOTE-— Address replies to box number 


ads as follows: Box number , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





Professional Opportunities 


THE DEPARTMENT OF OTOLARYNGOLOGY. of 
the Oregon Health Sciences University (OHSU) and 
the Portland Veteran Affairs Medical Center are 
recruiting for a board-certified general otolaryngol- 
ogist. This full-time position has teaching and admi- 
nistrative responsibility as Chief of the Division of 
ENT at the VA Medical Center with Clinical pratice 
opportunity one day a week at OHSU. Rank and 
salary will be based on educational qualifications 
and experience. Candidates must have an estab- 
lished record of achievement in clinical otolaryn- 
gology and teaching effectiveness. Interested can- 
didates please send curriculum vitae to: Dr. 
Alexander Schleuning, Professor and Chairman, 
Department of Otolaryngology OPO1, 3181 SW 
Sam Jackson Park Road, Portland, OR 97201. Equal 
opportunity employer. 


ASSOCIATE WANTED IN VERMONT 
Two board-certified otolaryngologists seek associate 
General ENT practice including nasal allergy and full-time 
audiology. Convenient access to excellent skiing, camping. 


fishing, water sports, and cultura! activities. Close to major 
universities and colleges. Competitive salary with 
opportunity for partnership. Current CV to: Mid-Vermont 
ENT, PC, Attention: Ms. Marlene W. Smith, Practice 
Administrator, 69 Allen Street, Suite 4, Rutland, VT 05701. 





SOUTHERN CALIFORNIA — Major growth area, 
two hours from Los Angeles, no traffic jams. With a 
half million drawing population. Busy ENT and 
cosmetic surgery practice with attached surgical 
center, seeks ENT BC/BE to associate, prefer cost 
sharing arrangement from start. Send resume to: 
Cyndi Epps, 2222 19th Street, Bakersfield, CA 
93301. Telephone: (805) 325-2448. 


NORTHWEST NEW MEXICO -- Multi-specialty 
clinic adjacent to 71-bed hospital in rural communi- 
ty of 22,000* seeking BC/BE otolaryngologist to 
replace retired ENT. We offer competitive salary and 
benefits, paid malpractice, long term contracts, and 
relocation assistance. No investment required. Con- 
tact: Jan Haase, (505) 722-7725, (505) 722-6295, or 
1900 Red Rock Drive, Gallup, NM 87301. 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (*) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
State-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a part ofa — 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find out more, 
contact... 


Sioux Empire 
Medical Center 


Carl Hinson . 

1200 S. Euclid Ave. 
Suite 320 MBI 
Sioux Falls, SD 57105 
1-800-468-3333 





Otolaryngologist 


Established, very active ENT 
group seeks a fifth BE/BC 
otolaryngologist for expansion 
of a diverse practice. We are 
interested in an individual who 
has special interest or expe- 
rience in otology, allergy or 
facial plastic surgery. 


We offer a competitive salary 
and an excellent benefit pack- 
age including: prempt full 
partnership, generous vaca- 
tion and CME time, 100% 
medical, malpractice, life and 
disability insurance, and 401K 
retirement plan. 


Please send CV to: 


ORL Associates, P.A. 
11302 Fallbrook Drive 
Suite 305 

Houston, Texas 77065 


(713) 890-6155 





Positions Available 


NORTH CAROLINA: Practice opportunities in and 


near Raleigh. Abundance of cultural and leisure 
activities. Contact: Bonnie Jefferson, AM Care Phy- 
sician Search, Department AO, P.O. Box 2816, Dur- 
ham, NC 27715. (800) 477-0600. 


PENNSYLVANIA/VIRGINIA/GEORGIA: Locations 
include northwestern Pennsylvania, Chesapeake 
Bay and popular medical community in Georgia. 
Single-specialty groups, multi-specialty groups, 
solo opportunities. Modern facilities. Contact: 
Bonnie Jefferson, AM Care Physician Search, 
Department AO, P.O. Box 2816, Durham, NC 27715. 
(800) 477-0600. 





NEED A DOCTOR? For the most comprehensive 


coverage to specific specialties and select sub- 
specialties, put your recruitment ad in an AMA spe- 
cialty journal. We target your ad to the physician 
you want. To schedule your ad call our "Classified 
Advertising” office: (800) 237-9851. 


Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOCY 


A one year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 


oto-neuro surgical center. A stipend and 
insurance package is available. 
Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 








ENGELLENT OPPORTUNITY 









Otolaryngologist 


Excellent opportunity to join two-physician 
section in large multispecialty group practice. 
Busy, diverse practice located in attractive 
Bluegrass region of Kentucky. Competitive 
salary, benefits, and partnership. 


Sent CV to: 

J. Douglas Knoop, M.D. 
Lexington Clinic 
1221 S. Broadway 
Lexington, KY 40504 


L 


LEXINGTON CLINIC 





Otolaryngologist 


BC/BE otolaryngolocist to join 
busy three-person ENT group. 
This practice is a busy, general, 
otolaryngological practice which 
covers all aspects of the 
specialty. We have a large, 
modern. 10,000 square foot 
office which consists of a busy 
allergy laboratory. three 
audiologists (2 masters and ! 
PhD), and a speech, language, 
and voice disorder clinic with a 
MA speech pathologist 
supervisor. All of the amenities 
of a modern ENT office 
including head and neck x-ray, 
video stroboscopy, and 
complete neuro-otologic testing 
are in the office. For more 
information, send CV to: 


Raymond S. Rosedak, Jr, MD 
4150 Belden Village Street, NW 
Canton, OH 44708 

or call (216) 492-2844 

or (800) 541-6664 





Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: 


@ One year of training 

€ Stipend 

@ Living allowance 

€ Health insurance 
package is available. 


Applications may be ootainec 
by contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 








Faculty Positions 






The Division of Otolaryngology/Head and Neck 
surgery at Stanford University Medical Center is 
Seeking candidates for a full-time position at the 
Assistant Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
successful applicant should have an interest in 
developing a strong clinical program in otology/ 
neuro-otology and have demonstrated potential for 
research and teaching. Approximately 60% of the 
applicant's time will be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encourages applications from such candidates. 
Letters of inquiry and curriculum vitae should be 
sent to: 




















Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 
STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 











QO 
ACADEMIC POSITION 


University of Connecticut Health Center 
School of Medicine 






The Division of Otolaryngology/Head and 
Neck Surgery is seeking a full-time otolaryn- 
gologist with expertise in laryngology and/or 
facial cosmetic surgery, and general 
otolaryngology-head and neck surgery. Aca- 
demic rank commensurate with credentials, 










Qualifications include Board certification or 
eligibility in Otolaryngology-Head and 
Neck Surgery and eligibility for licensure in 
Connecticut. Responsibilities include patient 
care, teaching, and research. 







Position will be open until filled. 


Send curriculum vitae, publications list, and 
name and addresses of five references to: 


Gerald Leonard, M.D., Chief 
Division of Otolaryngology- 

Head and Neck Surgery 
University of Connecticut Health Center 
Farmington, CT 06030 
(203) 679-3372 










Affirmative Action/Equal Opportunity Employer 


"Medical Étj yipment/ Supplies 


ENT EQUIPMENT FORSALE: Zeiss operating mic- 
roscope;..instruments® SMR cabinets. Send for 
inventory. ‘T.G. Boláfid; MD, 1489 East Thousand 
. Oaks Boulevard, &B,iThousand Oaks, CA 91362. 
: (805) 495-0496. d 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 











STAFF 
SURGEON 


with experience and/or fellowship in Head & Neck 
surgery/Oncology/Research position available 
immediately. Salary and benefits commensurate 


with experience. 


Please contact: 
Pierre Lavertu, MD, FACS 


Head, Section of Head & Neck Surgery 


(216) 444-4939 
Or 


Harvey M. Tucker, MD, FACS 


Department Chairman 
(216) 444-6686 


Department of Otolaryngology 


& Communicative Disorders 


The Cleveland Clinic Foundation 


9500 Euclid Avenue 
Cleveland, OH 44195-5034 


Chief of Division 


f 
Head and Neck 
Surgery 


The Department of Surgery of the 
UCLA School of Medicine is search- 
ing for a tenured faculty member to 
serve as the Chief of the Division of 
Head and Neck Surgery. One of nine 
surgical divisions in the Department, 
Head and Neck Surgery has approx- 
imately 20 full-time faculty members, 
32 residents and fellows, and 45 staff 
members. 


Candidates for this position will be 
surgeons with proven contributions 
to research, with strong commitments 
to education and training, and recog- 
nition as an excellent surgeon and 
clinician. Recommendations and 
inquiries should be directed to: 


Michael J. Zinner, MD, Chairman 
Department of Surgery 


UCLA School of Medicine 


72-131 CHS 
10833 Le Conte Avenue 
Los Angeles, California 90024 


UCLA is an affirmative action employer. 


An equal opportunity employer. 

































ENDOSCOPIC SINUS 
SURGERY 

FOR THE NOVICE 
ENDOSCOPIST 

IN PRIVATE PRACTICE 








"HANDS-ON" surgical experience 
concerning all aspects of endo- 
SCOpic sinus Surgery. 









Required: 


e Completed endoscopic sinus 
Surgery course including 
laboratory; 


e Nebraska license, accept 
adjoining state. 









For further details, contact: 


Reuben C. Setliff, III. MD, P.C. 
1311 South Oak Street 
North Platte, NE 69 #01 


(308) 534-2268 








In cooperation with Great Plains 
Regional Medical Center 
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VoSoL ic 


(hydrocortisone and 
acetic acid otic solution, USP) 





OTIC SOLUTION 
(acetic acid otic solution, USP) 


Description: VoSoL (acetic acid otic solution, USP) s a solution of 

acetic acid (2%), in a propylene glycol vehicle containing propylene 

glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 

acetate (0.015%). 

VoSoL HC (hydrocortisone and acetic acid ctic solution, USP) also 

contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 

C4 H40,, with a molecular weight of 60.05 and 362.45, respectively. 
The structural formulas are: 





Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 


11,17,21-trihydroxy-,(11 )-. 


VoSoL and VOSoL HC are available as nonaqueous atic solutions 
buffered at pH 3 for use in the external ear canal. 

Clinical Pharmacology: Acetic acid is anti-oacteria and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent thatpromotes 
contact of the solution with tissues; hydrocortisone (in VoSoL HC) is 
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adrenal response to a six hour cosyntropin test. In the same study prednisone 10 me a 
significantly reduced adrenal response to ACTH over the same period (see CLINICAL TRIALS 
section). 

Nasacort Nasal Inhaler should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract or in patients with untreated fungal, bacterial, or 
systemic viral infections or ocular herpes simplex. 


Because of the inhibitory effect of corticosteroids on wound healing in patients who have 
experienced recent nasal septal ulcers, nasal surgery or trauma, a corticosteroid should be 
used with caution until healing has occurred. 


When used at excessive doses, systemic corticosteroid effects such as hypercorticism and 
adrenal suppression may appear. If such changes occur, Nasacort Nasal Inhaler should be 
discontinued slowly, consistent with accepted procedures for discontinuing oral steroid therapy. 


Information for Patients: Patients being treated with Nasacort Nasal Inhaler should receive 
the following information and instructions. 


Patients should use Nasacort Nasal Inhaler at regular intervals since its effectiveness depends 
on its regular use. A decrease in symptoms may occur as soon as 12 hours after starting steroid 
therapy and gau can be A: to occur within a few days of initiating therapy in allergic 
rhinitis. The patient should take the medication as directed and should not exceed the 
prescribed dos q^ The patient should contact the physician if symptoms do not improve after 
three weeks, or if the condition worsens. Nasal irritation and/or burning or stinging after use of 
the spray occur only rarely with this product. The patient should contact the physician if they 
occur 


For the proper use of this unit and to attain maximum improvement, the patient should read and 
follow the accompanying patient instructions carefully. Because the amount dispensed per puff 
may not be consistent, it is important to shake the canister well. Also, the canister should be 
discarded after 100 actuations 


Carcinogenesis, Mutagenesis: Animal studies of triamcinolone acetonide to test its 
carcinogenic potential are underway. 


Impairment of Fertility: Male and female rats which were administered oral triamcinolone 
acetonide at doses as high as 15 mcg/kg/day (110 /m?/day, as calculated on a surface 
area basis) exhibited no evidence of impaired fertility. maximum human dose, for 
comparison, is 6.3 mcg/kg/day gens a PB owever, a few female rats which received 
maternally toxic doses of 8 or 15 mcg/kg/day (60 mcg/m?/day or 110 mcg/m?/day, respectively, 
as calculated on a surface area basis) exhibited dystocia and prolonged delivery. 





Developmental toxicity, which included increases in fetal resorptions and stilibirths and 
decreases in pup a and survival, also occurred at the matemally toxic doses 
25 - 15.0 mcg/kg/day or 20 - 110 X dp as Calculated on a surface area basis). 
rode e of female rats and effects on fetuses and offspring were comparable 
between groups that received and non-toxic or marginally toxic doses (0.5 and 1.0 mcg/ 
kg/day or 3.8 mcg/m*/day 7.0 mcg/m*/day). 
Pregnancy: P Dane UN bg Like other corticoids, triamcinolone acetonide has been 
shown to be teralogenic in and rabbits. RS effects, which occurrec in both species 
at 0.02, 0.04 and O. i de n queri 135, 270 and 540 mcg/m*«day in the rat and 
320, 640 and 1280 mcg/m?/day in the rabbit, as calculated on a surface area basis), included a 
low incidence of cleft e and/or intemal hydrocephaly and axial skeletal defects. Teratogenic 
effects, including CNS and cranial malformations, have also been observed in non-human 

imates at 0.5 mg/kg/day (approximately 6.7 mg/m*/day). The doses of 0.G2, 0.04, 0.08, and 

5 mg/kg/day used in these toxi studies are ximately 12.8, 25.5, 51, and 318.7 

times the minimum recommended dose of 110 mcg of Nasacort per day and 32, 6.4, 12.7, and 
80 times the maximum recommended dose of 440 mcg of Nasacort per day based on a patient 
ee fes os of 70 kg. Administration of aerosol by inhalation to pregnant rats and rabbits 
prodi embryotoxic and fetotoxic effects which were comparable to those produced by 
administration by other routes. There are no a and well-controlled studies in pogen, 
women. Triamcinolone acetonide should be during pregnancy only if the potential 
justifies the potential risk to the fetus. 
Experience with oral corticoids since their introduction in pharmacologic as opposed to 

ysiologic doses s that rodents are more prone to med effects from corticoids 

n humans. In addition, because there is a natural increase in glucocorticoid production during 

pregnancy, most women will require a lower exogenous steroid and many will not need 
corticoid treatment during pregnancy. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving 
corticosteroids during pregnancy. Such infants should be carefully observec 


Nursing Mothers: It is not known whether triamcinolone acetonide is excresed in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when 
Nasacort Nasal Inhaler is administered to nursing women. 


Pediatric Use: Safety and effectiveness have not been established in children below the age of 
12. Oral corticoids have been shown to cause growth suppression in children and teenagers, 
particularly with higher doses over extended periods. If a child or teenager cn any corticoid 

ars to have growth suppression, the possibility that they are particularty-sensitive to this 
effect of steroids should be considered. 
ADVERSE REACTIONS: In controlled and uncontrolled studies, 1257 patients received 
treatment with intranasal triamcinolone acetonide. Adverse reactions are based on the 567 
patients who received a product similar to the marketed Nasacort canister. These patients were 
treated for an average of 48 days (range 1 to 117 —— The 145 patients enrolled in 
uncontrolled studies received treatment from 1 to 8 ays (average 332 days). 
The most prevalent adverse experience was headache, being reported by approximately 18% 
of the patients who received Nasacort Nasal irritation was reported by 2.8?c of the patients 
receiving Nasacort Other Veces peel pe side effects were reported by fewer than 5% of the 
patients who received Nasacort and included: dry mucous membranes, nase-sinus congestion, 
throat discomfort, sneezing, and epistaxis. The complaints do not usually interfere with treatment 
and in the controlled and uncontrolled studies approximately 1% of patients have discontinued 
because of these nasal adverse effects. 
In the event of accidental overdose, an increased potential for these adverse-experiences may 
be expected, but systemic adverse experiences are unlikely (see OVERDOSAGE section). 
OVERDOSAGE: Acute m this dosage form is unlikely. The acute topical 
application of the entire 15 mg of the canister would most likely cause nasal irritation and 
headache. It would be unlikely to see acute systemic adverse effects if the nasa! application of 
the 15 mg of triamcinolone acetonide was administered all at once. 
Caution: Federal (U.S.A) law prohibits dispensing without prescription 
Please see product circular for full prescribing information 
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ss Quality Your Price 


At 48% Savings, 
Now You Can Afford 
The Best. 


Savings like this don't last 
forever. In fact this sale only 
lasts until September 30, 1991. 
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Flocr Stand. 


When you buy, you'll also 
receive a gift from Cari Zeiss 
for your. office or surgical 
center. 

Learn more by calling toll- 
free: 1-800-442-4020. Don’t 
wait too long. When October 
arrives, the savings and the 


gifts will be gone. 
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in Allergic Rhinitis 





y omm 


Dheung 


n-target for: 


E Efficacy—highly effective alone 
or InN combination with Seldane'' or 
Hismanal?* 


E Safety—proven safe, even in 
children as young as 6 years old” 


E Comfort—significantly less 


stinging and burning than with 
flunisolide (p<0.05)” 


Water-based b.i.d. 


VANCENASE A 


mm Declomethasone dipropionate, 
mononydrate Nasal Spray, 0.042% 


*Calculated on the dried basis. 


The State of the Art 


t 5eldane" is a registered trademark of Marion Merrell Dow Inc. 

+ Hismanal” is a registered trademark of Janssen Pharmaceutica Inc. 

$ No significant difference from placebo in incidence of side effects in children 6 to 12 years old. The most 
trequent side effects with beclomethasone dipropionate AQ in this study were transient burning or 
stinging in the nose, and headache 

! in other studies, mild nasopharyngeal irritation has been reported in up to 24% of patients treated with 
beclomethasone dipropionate aqueous spray. Transient nasal burning and stinging were reported in 
approximately 45% of patients treated with flunisolide spray. 
Art: The Birth of Venus, by Botticelli (ca. 1480). 


Please see next page for references and a brief summary of prescribing information 
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References: 1. Beswick KBJ, Kenyon GS, Cherry JR. A comparative study of beclomethasone 
dipropionate aqueous nasal spray with terfenadine tablets in seasona! allergic rhinitis. Curr Med 
Res Opin. 1985;9(8):560-567. 2. Juniper EF, Kline PA, Hargreave FE. et al. Comparison of bec- 
lomethasone dipropionate aqueous nasal spray, astemizole, and the combination in the prophy- 
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Beclomethasone dipropionate aqueous nasal spray for seasonal allergic rhinitis in children. Ann 


- Allergy. 1989;62:205-208. 5. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of 


two dosing regimens of beclomethasone dipropionate aqueous nasal spray and flunisolide 
nasal spray in the treatment of acute seasonal rhinitis. /mmunol Allergy Pract. 1987;9(5):11-16. 


VANCENASE' AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042?5* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief 
may not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be 
continued beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ 
Nasal Spray should not be used in the presence of untreated localized infection involving the nasal mucosa. 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal. 

Clinical studies have shown that treatment of the symptoms associatec with nasal polyps may have to 
be continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease. 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients pre- 
viously treated for prolonged periods with systemic corticosteroids. This is particularly important in 
those patients who have associated asthma or other clinical conditions, where too rapid a decrease in 
systemic corticosteroids may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment 
and orally inhaled beclomethasone increased the likelinood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution 
in patients already on alternate day prednisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with 
accepted procedures for discontinuing oral steroid therapy. 


— PRECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 


toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate 
hypersensitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained. 

in clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such 
an infection develops, it may require treatment with appropriate local therapy or discontinuance of 
treatment with VANCENASE AQ Nasal Spray. 

If f nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ 
asal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function. 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, 
or ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
oe penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing 
has occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed. 

impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of 
the thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone 
dipropionate was administered by inhalation at ten times the human dose or orally at 1000 times the human 
dose. There are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when 
VANCENASE AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established. 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after 
the intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) 
occurring immediately following use of the inhaler. In patients experiencing these symptoms, none had to 
discontinue treatment. The incidence of irritation and sneezing was approximately the same in the group 
of patients who received placebo in these studies, implying that these complaints may be related to 
vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 pa- 
tients reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure 
have been reported following the intranasal administration of aerosolized corticosteroids (see 
PRECAUTIONS). 

OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDsq of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ 
Nasal Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclometha- 
sone dipropionate; therefore, acute overdosage is unlikely. 
Schering Corporation 
Kenilworth, NJ 07033 USA 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 


announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 


September 13-15, 1991 
January 17-19, 1992 
April 23-25, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques — *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques © *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 
Department of Otolaryngology/HNS 
Charles P. Kimmelman, M.D. 


Emmett E. Campb D. 
For Further Information, contact: Mark Goldstein P1 es 


Arthur Tortorelli, Technical Director Timothy J. Siglock, M.D 
Temporal Bone Laboratory Toni Levine, MID. puc 
New York Eye & Ear Infirmary Stanley Yankelowitz, M.D. 


310 East Fourteenth Street i ; 
New York, New York 10003 Christopher Linstrom, M.D. 


(212) 979-4196 
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CARE OF THE 
PROFESSIONAL VOICE 


June 16-21, 1992 


Deadline: October 31, 1991 


All papers submitted must be original work 
and will be considered for publication in the 
Journal of Voice. Send four copies of abstract 
including academic affiliation, address and 
telephone number of ALL authors to: 


THE VOICE FOUNDATION 
1721 Pine Street 

Philadelphia, PA 19103 U.S.A. 
Tel. (215) 735-7999 

Fax: (215) 790-1192 





Medical News 








Mastoid Cavities Grafted With Cultured 
Epithelium Prepared From Autologous 
Epidermal Cells to Prevent Chronic 
Otorrhea 





^ Atthe 1991 annual meeting ofthe Triological Society held in 
Waikoloa, Hawaii, D. J. Premachandna, FRCS, on behalf of 
coworker: from Susse» and Tunbridge Wells, England, pre- 
sented results of manzging chronic otorrhea from mastoid 
bowls. This technique utilized autologous keratinocyte layers 
cultured from a 4 x 8-mm postauricular skin graft from the 
patient. Skin was cultured for 9 to 21 days and placed on one 
side of mesh gauze used as a carrier. This was draped over the 
area of granulation tissue, which had previously been pre- 
pared with bizmuth and iodoform gauze packing. 

Results were reported in 26 patients with 28 open mastoid 
cavities; chronic otorrhea was present for 2 to 32 years. 
Follow-up ranged from 10 to 18 months. Complete epitheliali- 
zation occurred in 17 cavities and partial epithelialization in 
seven cavities. There were four failures including one choles- 
teatoma recurrence. The authors felt that advantages with 
this technique included a thin graft that molded to the pa- 
tient’s cavity, a high success rate, and a procedure that was 
performed in an outpatient setting. 

— LAWRENCE P. A. BURGESS, Washington, DC 





Perioperative Monitoring During Skull 
Base Surgery 





At the 1991 meeting of the Eastern Section of the Trio- 
logical Society, Myles L.Pensak, MD, Robert W. Keith, PhD, 
John M. Tew, Jr, MD, and Harry VanLoveren, MD, Univer- 
sity of Cincinnati (Ohie) Medical Center, discussed moni- 
toring brain-stem funct on during skull base surgery using 
somatosensory cortical evoked potentials (SCEP). Tradi- 
tionally, the auditory brain-stem response (ABR) is used to 
monitor the neurologic satus of patients during brain-stem 
manipulation in removal of skull base lesions. The SCEP 
can be used when the ABR is not present or when it is at 
high risk of being lost during the operative procedure. 

Both ABR and SCEP impulses travel through separate 
pathways within the brain stem within a relatively small 
area of the neural axis. The SCEP can be recorded with the 
same averaging computer used for the ABR study. 

The investigation grovp included 66 patients who under- 
went skull base excision of tumor lesions. Twenty-four pa- 
tients were monitored using ipsilateral or contralateral 
ABR testing. Forty-twe patients were monitored with 
“combined ABR and SCEP. The surgeon was alerted if the 
response amplitude of zhe SCEP decreased by 50% or 
latency increased by 10%-over a 10-minute period or if there 


Arch Otolaryngol Head Neck Surg— Vol 117, September 1991 


was a sudden loss of signal. Loss of ABR during the oper- 
ative procedure, with no return at the end of the case, was 
associated with no postoperative hearing. Sixty percent of 
patients lost their ABR, and 12% had intraoperative 
decrease in amplitude and latency. In 90.5% of patients, 
SCEP remained stable. Transient changes, specifically dur- 
ing periods of laser use, traction, tumor manipulation, re- 
tractor readjustment, or rapid blood loss, occurred in 9.596 
of patients. The authors conclude that SCEP is more stable 
than ABR and simultaneous monitoring would allow for a 
greater margin of safety in removal of brain-stem lesion. 

— CyNTHIA G. Davis, Philadelphia, Pa 





Interstitial Laser Phototherapy Guided by 
Magnetic Resonance Imaging for Palliative 
Treatment of Nonresectable Carcinoma: 
First Human Case Report 





At the recent Western Section meeting of the Triologic 
Society in Santa Barbara, Calif, Dan J. Castro, MD, UCLA, 
presented the first case report using real-time magnetic 
resonance imaging (MRI) guidance of neodymium: yttrium 
aluminum garnet interstitial laser treatment of neck can- 
cer. Coauthors were Romaine F. Saxton, PhD, Robert B. 
Lufkin, MD, and Paul Ward, MD, also from UCLA, as well 
as Jacques Soudant, MD, Paris, France. 

Recent studies have shown the ability of MRI of tumors 
to quantify laser-induced tissue damage. Interstitial laser 
phototherapy is a technique whereby laser energy is di- 
rectly applied into tumors at variable depths. The advan- 
tage of this technique is that it allows treatment of deep and 
difficult-to-reach tumors. Their case report demonstrated 
the combination of these two new innovations. The 4-cm 
recurrent squamous cell carcinoma in a jugulodigastric 
node only partially responded to chemotherapy and qua- 
drupled in size during the 3 weeks before phototherapy. 
Three 16-gauge magnetic resonance-compatible catheters 
were placed into the mass 45? to each other under magnetic 
resonance guidance. Fibers (600 um) were inserted through 
the catheters to deliver the laser energy. A thermal probe 
monitored tissue temperature, and fine-needle aspirates 
were taken before and after treatment. These confirmed 
tumor necrosis, identified on low-intensity signal on MRI 
T;-weighted images, at completion of the treatment. A sec- 
ond identical treatment was administered after a 2-week 
interval, also under local anesthesia in the magnetic reso- 
nance suite. Tumor growth was arrested for 3 months, at 
which time the patient died of cardiopulmonary disease. 

Dr Castro painted an exciting picture for the future of 
this technology, which will include real-time three-dimen- 
sional MRI to monitor laser-energy deposition. 

— DARRELL H. HUNSAKER, MD, San Diego, Calif. 


Medical News 957 





» OON ART TUM UM: " 
CM Qm cv qm MSN A E^ 





MARION MERRELL DOW INC. 
M 


ae SAS CUP MO NN 


Innovators in nicotine reduction therapy 
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I [n the average smoker (20 to 30 cigarettes a day), physiologic nicotine 
addiction is reinforced with every cigarette 





Peak blood levels produce physiologic satisfaction On cessation of smoking and initiation of therapy with 


and reinforcement. Craving occurs when the Nicorette, the patient’s nicotine blood levels may be | 
concentration sinks to a lower level, which the reduced by approximately 50% or more, eliminating the | 
smoker will satisfy with the next cigarette. sharp peaks which perpetuate dependence. 


] II 43% of smokers age 35 and over have tried to quit three times or more 
| m 80% of efforts are unsuccessful 
Æ Fear of the medical risks of smoking is real, intense, and well-documented 





Enhancing the Comfort Level Adds Control to Commitment 

Relief of craving can make a world of difference. When used in conjunction 
with a program of behavior modification under medical supervision, Nicorette 

can help provide the committed quitter with: 

B Relief of physical craving 

B Immediate freedom from worry about carcinogens and carbon moncxide 

@ Freedom to deal more comfortably with habituation and psychosocia: factors 


* 


Used properly... 


Nicorette 


(nicotine polacrilex) 


Relieves Craving... 
Reinforces Commitment 


Please see the brief summary of prescribing information on the adjacent page. 
© 1991, Marion Merrell Dow Inc. NICAE 464/A2904 0258E1 








BRIEF SUMMARY 
Nicorette® (nicotine polacrilex) 


CAUTION: Federal law prohibits dispensing without prescription, $ r a PE E ge $; 
DESCRIPTION: Each piece of Nicorette contains nicotine polacrilex equivalent to 2 mg nicotine and also contains favors, um nM de ; fine $ 


lycerin, gum base, sodium bicarbonate, sodium carbonate, and sorbitol Women with Na Some. 
i NO USAGE: Nicorette is indicated as a temporary aid to the cigarette smoker seeking to give up his or her smoking Sa a with No Symph B 
habit while participating in a behavioral modification program under medical or dental supervision. For further information, aue A: Age: C Cup Mm 
please see Full Prescribing Information. p 2 WE AQUA T DU E 
CONTRAINDICATIONS: Nicorette is contraindicated in non smokers. . | 35-99 Baseline 


Nicorette is contraindicated in patients during the immediate post myocardial infarction period, patients with life-threatening DU 40-49 Every 1-2 years: 
dae OE ee — 


arrhythmias, and patients with severe or worsening angina pectoris. (See WARNINGS.) 

Also, Nicorette is contraindicated in patients with active temporomandibular joint disease, 

Current medical opinion indicates that nicotine in any form may be harmful to an unborn child. Nicorette and cigarettes both 
contain nicotine 

Nicorette may cause fetal harm when administered to a pregnant woman 

Use of cigarettes or Nicorette during the last trimester has been associated with a decrease in fetal breathing movements 
These effects may be the result of decreased placental perfusion caused by nicotine. Rare reports of miscarriages have been 
received, and a relationship to drug therapy as a contributing factor cannot be excluded. Studies in pregnant rhesus monkeys 
have shown that maternal nicotine administration produced acidosis, hypoxia and nypercarbia in the fetus. 

Nicotine has been shown to be teratogenic in mice treated subcutaneously with 25 mg/kg, which is approximately 300 times 
the human buccal dose. Studies in rats and monkeys have not demonstrated a teratogenic effect of nicotine in doses which 
would occur during cigarette smoking. 

Nicorette is therefore contraindicated in women who are or may become pregnant, and female patients should be advised 
to take adequate precautions to avoid becoming pregnant. The physician may wish to consider a pregnancy test before instituting 
therapy with Nicorette. If this drug is used during pregnancy, or if the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to the fetus. 

WARNINGS: The risks of nicotine in patients with certain cardiovascular and endocrine diseases should be carefully weighed 
against the benefits of including Nicorette in a smoking cessation program in these patients. Specifically, patients with coronary 
heart disease — myocardial infarction and/or angina pectoris), serious cardiac arrhythmias, or vasospastic diseases 
(Buerger's disease, Prinzmetal variant angina) should be carefully screened and evaluated before Nicorette is prescribed. 
Occasional reports of tachyarrhythmias occurring in association with the use of Nicorette have been reported; therefore, if 
an increase in cardiovascular symptoms occurs with the use of Nicorette, it shouid be discontinued. 

As the action of nicotine on the adrenal medulla (release of catecholamines) does not appear to be affected by tolerance, 
Nicorette should be used with caution in patients with hyperthyroidism, pheochromocytoma or insulin-dependent diabetes. 
Cigarette smoking is felt to play a perpetuating role in hypertension and peptic ulcer disease. Therefore, Nicorette should be 
used in patients with systemic hypertension or peptic ulcer (active or inactive) only when the benefits of including Nicorette 
in a smoking Cessation program outweigh the risks. 

PRECAUTIONS: Nicorette should be used with caution in patients with oral or pharyngeal inflammation and in patients with 


a history of esophagitis or peptic ulcer. 

The dosage form of Nicorette dictates that it be used with caution in patients whose dental problems might be exacerbated 
by chewing gum. In such patients prior dental evaluation may be advisable. 

Nicorette is sugar-free and has been formulated to minimize stickiness. As with other gums, however, the degree to which 


Nicorette may stick to dentures, dental caps or partial bridges may depend on the materials from which they are made and 
other factors such as amount of saliva produced, possible interaction with denture adhesives, denture cleaning compounds, 


* 
dryness of mouth due to other causes and salivary constituents. Should an excessive degree of stickiness to dental work 
occut there is a possibility that as with other gums, Nicorette may damage dental work; if this should occur, the patient should 
discontinue its use and consult a physician or dentist. 


The sustained use of Nicorette by ex-smokers is not to be encouraged because the chronic consumption of nicotine is toxic 





and addicting. The physician must, however, weigh the relative risks of a possible return to smoking versus continued, long- 


term use of the gum 
information for Patients: The patient instruction sheet is attached at the end of the professional labeling text. It is intended abou t 
for detachment by the pharmacist and inclusion in the package of Nicorette dispensed to the patient. It contains important 


selected information on patient selection, risks and adverse effects and instructions on how to use Nicorette properly 
Drug Interactions: Smoking cessation, with or without nicotine substitutes, may alter response to concomitant medication 


e 
in ex-smokers. Smoking is considered to increase metabolism and thus lower blood levels of drugs such as phenacetin, caffeine, 
theophylline, imipramine and pentazocine, through enzyme induction. Cessation of smoking may result in increased levels 
of these drugs. rption of glutethimide may be decreased, and the ‘first pass" metabolism of propoxyphene may be 


decreased by smoking cessation. Other reported effects of smoking, which do not involve enzyme induction, include reduced 
diuretic effects of furosemide and decreased cardiac output, and increased blood pressure with propranolol, which may also 


relate to the hormonal etfects of nicotine. Smoking cessation may reverse these actions. ? 
Both smoking and nicotine can increase circulating cortisol and catecholamines. Therapy with adrenergic agonists or with 
adrenergic blockers may need to be adjusted according to changes in nicotine therapy or smoking status. e 


Carcinogenesis, Mutagenesis, impairment of Fertility: Nicotine was not mutagenic in the Ames Salmonella test 
Literature reports indicate that nicotine is neither an initiator nor a tumor-promoter in mice. There is inconclusive evidence 
: Suggest ed poene. an oxidized metabolite of nicotine, may be carcinogenic in rats. Cotinine was not mutagenic in the 

mes Salmonella test. 
n —— à jit p y pA rre Ls nicotine during the time of fertilization f g " 

'egnancy: Pregnancy Category X. ( ) 
Masing Mothers: Neoine passes eth to the beat ik Because of e poa or serious adverse racione n nursing Many O your patients wil l hear about 

m nicotine, a decision should be w to discontinue nursing or to discontinue the drug, taking into account . a 
the importance d the drug to he moe screening mammography through a program} 
ED T" effectiveness in eed and adolescents Hs eu - dede n " , 
: Adverse reactions reported in association with the use of Nicorette include both local effects an > z 

ost de t action of nicotine. Rare reports of an apparent severe allergic reaction have l aunc hed by the Am erican Ca ncer SOC lety an d 
been received. 


Local side effects: Mechanical effects of gum chewing include traumatic injury to oral mucosa or teeth, jaw ache, and eructation the American College of Radiology, and they 


— to air E These side effects may be — by quen ipi technique, Oral mucosal changes 

as stomatitis, is, gingivitis, pharyngitis, and aphthous ulcers, in addition to changes in taste perception, can occur : . : 
during smoking cessation efforts with or without he use o Nicorette may come to you with questions. What will 
Systemic side effects: Although the systemic effects seen in trials were generally similar, the reported frequency of adverse 


drug effects was highly variable, as illustrated by the variation observed in adverse event incidences estimated from the results ? 
of two well controlled studies (one performed in the United States, and the other in England) designed to evaluate the safety y Ou L e l l t h € m: 


and efficacy of Nicorette. (See table, below.) Given this variability, the table can De used only as an indication of the relative 
frequency of adverse events reported in representative Clinical trials. It can not predict expected incidences of these effects We ho p e yo u' | | encoura ge th em to have a 
during the course of usual medical practice. j : : 
FEE RE im screening mammogram, because that, along 
US British : e . 
Tray Rex Dm fao with your regular breast examinations and 
N f 94 95 58 58 1 : : 
Beet d Sues AADAMA their monthly self examinations, offers the 
on i ! 
ays Sutton 21 00 best chance of early detection of breast cancer, 
Insomnia 11 11 e . . . . 
Desh ates 21 21 ow» ona a disease which will strike one woman in 10. 
rritable/Fussy : 
Gastrointestinal os wi! m If you have questions about breast cancer 
Nonspecific GI Distress 96 63 . A 
Eum n ae detection for asymptomatic women, please 
Nausea/Vomitin 181 42 30 155 
Reactions Referable ^ Mouth, Throat, Jaw, or Teeth con ta E [ Uus. 
Mouth or Throat Soreness 32 316 569 534 
water ce 181 95 448 448 
ers 
Anorexia Ub. Jd 
Hiccups 149 00 224 34 
The only potentially serious systemic adverse effect observed among the 152 patients evaluated in the controlled clinical tnals 
used to ite yd of ^ = Vnd dry à patient ey what a ho been nicotine-induced, 
but reversible, atrial fibrillation. Cardiac irritability is a well known consequence of cigarette smoking. : . 
A 46-year-old male patient participating in a dinica trial of Nicorette vas reported io have developed nicotine intoxication AMERICAN Pro fess ional Education De pt. 
requiring his hospitalization. After 4 days, he was discharged, fully recovered. He died suddenly one month later. Nicorette National H eadq uarters 
was not used dunng this one-month interval. The relationship of the patient's death to his prior treatment is undetermined. CANCER 
Since the marketing of Nicorette in the U.S., reports of several other deaths and reports including myocardial infarction, ® 90 Pa rk Avenue 
congestive heart failure, cerebrovascular accident and cardiac arrest have been received. A cause and effect relationship between A SOCIETY New York, New York 1001 6 


these reports and the use of Nicorette has not been established ^ 
In addition to the reported effects listed above, the following events have been reported: CARDIOVASCULAR — edema, flushing, or your local society 
hypertension, palpitations, tachyarrhythmias, ia, CNS—contusion, convulsions, depression, euphoria, numbness, = 
paresthesia, syncope, tinnitus, weakness; DERMATOLOGIC—erythema, itching, rash, urticaria; GASTROINTESTINAL —alteration 

of liver function tests, constipation, diarrhea; RESPIRATORY — breathing difficulty, cough, hoarseness, sneezing, wheezing: 

OTHER—dry mouth, systemic nicotine intoxication. 


Rare reports of misca have been received, and a relationship to d as a contributing factor cannot be excluded. j "Whi j i 
Rare poris of miacamages har been meehad Aa E ERa (NERDOSNAE: Fo further Hormaton, Please se fl ` American 1891 Preston White Drive 
GESTERN sti pun A p A VISTA UAM deu Mon virginia 22091 

: MOSLD ents require approximately 0 12 pieces of gum per day guri e first mon [] fi = 
of treatment. Patients should be instructed not to exceed 30 Nicorette pieces per day Patients shouldbe assessed after one Radiology (703) 648-8900 


month of treatment to determine smoking status, and the use of Nicorette as an adjunct should be reevaluated. Gradual 
withdrawal from Nicorette should be initiated after 3 months’ usage and completed by 6 months. The use of Nicorette beyond 
6 months is not recommended. 
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MRI depicting simusitis 


PHENYLPROPANOLAMINE HCI l 75 mg 
GUAIFENESIN 400 mg 


There's Nothing Antibiscàmine About It. 


Please sec next page for ENTEX LA full prescribing information. 








PHENYLPROPANOLAMINE HCI 
GUAIFENESIN 
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Better Choice 


for Sinusitis and Bronchitis. 


An effective decongestant with a proven safety profile*'” 


To open up nasal and sinus passages to relieve pain 


A moisturizing expectorant 


To thin viscous respiratory secretions and make coughs productive 


No antihistamines 
With no drying or drowsiness 


There’s Nothing An 


e About It. 





ENTEX® LA (phenylpropanolamine HCl/guaifenesin) 


DESCRIPTION: Each ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride 75 mg 
guaifenesin ; 400 mg 
in a special base to provide a prolonged therapeutic effect. 

This product contains ingredients of the following therapeutic classes 
decongestant and expectorant 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, a-(1-aminoethyl)-, hydrochloride (R*.S"), (+), with 


the following structure 
CH= CH=CH, . 
Qr 


OH NH, 


HC! 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-, with the tollowing structure: 
OH 
— ee 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P, compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of! the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 
viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent 


ENTEX® LA (phenylpropanolamine HCI/guaifenesin) 


INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA) 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. ENTEX LA should be given to a pregnant woman only 
if clearly needed 

Nursing Mothers: It is not known whether the drugs in ENTEX LA are 
excreted in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance of the drug to the mother 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These 
reactions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 


* 


ENTEX® LA (phenylpropanolamine HCl/guaifenesin) 


and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is 
convulsing, comatose, or has lost the gag reflex, in which case perform 
gastric lavage using a large-bore tube lf indicated, follow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at least that length of time 
DOSAGE AND ADMINISTRATION: Adults ard children 12 years of age 
and older—one tablet twice daily (every 12 hours), children 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours), ENTEX LA is not 
recommended for children under 6 years of age Tablets may be broken in 
half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing 

HOW SUPPLIED: ENTEX LA is available as an orange, scored tablet coded 
with "ENTEX LA” on one side and “0149 0436" on4he scored side 

NDC 0149-0436-01 Bottle of 100; NDC 0149-04:36-C5 Bottle of 500. 
CAUTION: Federal law prohibits dispensing witout prescription 

ENXLA-Y1 REVISED JULY 1988 
Manufactured by Eaton Laboratories, Inc., Manati, Puerto Rico 


As with all products containing a decongestant, some-patients may experience 


nervousness, insomnia, restlessness, headache, nausea, or gastric irritation when 
using ENTEX LA. These reactions seldom require discontinuation of therapy 


REFERENCES: 

1.Liebson |, Bigelow G, Griffiths RR, Funderburk FR. Phenylpropanolamine 
effects on subjective and cardiovascular variables at recommended over-the- 
counter dose levels. J Clin Pharmacol. 1987.27:685-693 

2 Kroenke K, Omori DM, Simmons JO, Wood DR. Meter NJ. The safety of 
phenylpropanolamine in patients with stable hypertension. Ann Intern Med 
1989;111:1043-1044. 
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pathogens 


throughout fe, 








Candida albicans 
ghost cells. 


*Results of multicenter, open-label, randomized clinical trial using Diflucan 100 mg/day for 7 days; 
clotrimazole 50 mg/day for 14 days. Results reflect complete resolution (clinical curehor substantia 
(clinical) improvement of baseline signs and symptoms of infection and therapy for days with 
fluconazole or 10 days wil Clotrimazole: 

*Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 t200 mg/day; 
ketoconazole 200 to 400 mg/day. Endoscopic cure means complete resolution of esophageal lesions at 


end-of-cure endoscopic examination. Not all patients underwent endoscopy at initiationand@ompletion ‘Multicenter comparative study. Results reflect successful maintenance without Cülture-Confi 


tOpen-label trial. Diflucan 100 to 200 mg/day. “Overall” includes cases of candidemia, dissem 
Candidiasis, peritonitis, urinary tract infections, and pneumonia. Results reflect complete reso 
(clinical cure) or substantial (Clinical) improvement of baseline signs snd'symptoms of infectio 
SOpen-label, randomized trial. Results reflect cure (CSF cu'ture negative and either absence of 
or disappearance or improving signs/symptoms) and quiescent (CSF zuiture posi'ive, stable or 
signs/symptoms). Diflucan, 200 to 400 mg/day or amphotericin B, 03 to 0.6 mg/kg/ day. 


of therapy. Patients excluded from the study included those who had leukopenia or those who were relapse and without toxicity necessitating discontinuance 8S evaluated at a median of 258 de 
expected to Sn leukopenia and patients with any other conditions known to be associated withipoor Diflucan and 140 days for amphotericin B. Diflucan, 200 mg/day, amphotericin, 1 mg/kg/ 
ketoconazole ption. 











FUNGAL SUCCESS 


Excellent clinical efficacy in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis 












OROPHARYNGEAL'* P<0.001 ESOPHAGEAL” (endoscopic cures) P<0.001 


DIFLUCAN (212/221) % DIFLUCAN (59/67) % 
MUCOSAL Cured 81% Improved 15% 96 88 
CANDIDIASIS 

clotrimazole (72/91) % EEOC dc 96 

Cured 6596 Improved 14% 5 5 













URINARY TRACT” 
DIFLUCAN (189/219) 86” DIFLUCAN 30/38) 79” 
Cured 63% Improved 23% Cured 53% Improved 26% 


ACUTE THERAPY"! p = 0.39 (NS) MAINTENANCE TO PREVENT RELAPSE” P -= 0.00001 


DIFLUCAN (78/131) % BENE (102/111) % 
CRYPTOCOGCAL Cured 3496 Quiescent 2696 60 92 
MENINGITIS 
| amphotericin B (42/63) % amphotericin B (sz/7e) % 
E^ Quiescent 2796 67 


Extensive penetration to key tissues, organs, and fluids 


Distribution throughout the body approximates that of total body water after oral or IV dosing.’ 
Oral bioavailability of Diflucan is >90% and unaffected by agents that increase gastric pH.” 







Excellent clinical safety 


In over 4,000 patients who received Diflucan for at least 7 days, the most common adverse events were 
nausea 3.7% , headache 1.9% , and skin rash 1.8%. 


Rare incidents of serious hepatotoxicity have been reported, but the causal relationship to Diflucan 
is uncertain." 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection "4 ev V 
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The Antifungal Effectiveness You Need. The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement. 


The Antifungal Effectiveness You Need. 
The Safety You Want. 





WITH ONCE-DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


RECOMMENDED DOSAGE: 














INDICATION LOADING DOSE DAILY THERAPY 
OROPHARYNGEAL 

CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL 

CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC 

CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL 

MENINGITIS 400 mg 200 mg* 
(acute) 

CRYPTOCOCCAL 

MENINGITIS 

(maintenance to 200 mg 


prevent relapse) 


*Doses of up to 400 mg/day may be used, based on medical judgment of the patient's response to therapy 





References: 1. Horan TC, Culver D, Jarvis W, et al: Pathogens causing nosocomial infections. Preliminary 
data from the National Nosocomial Infections Surveillance System The Antimicrobic Newsletter September 
1988;3:2-5. 2. Data available on request from Roerig. 3. Powderly W, Saag M, Cloud G. et al: Fluconazole vs 
amphotericin B as maintenance therapy for prevention of relapse of AIDS-associated cryptococcal men 
ingitis. Presented at 30th Interscience Conference on Antimicrobial Agents and Chemotherapy. Atlanta, GA 
October 24, 1990. 


Brief Summary 


INDICATIONS AND USAGE 

DIFLUCAN (fluconazole) is indicated for the treatment of: 
1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious 

systemic candidal infections, including urinary tract infection, peritonitis, and pneumonia 
2. Cryptococcal meningitis 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the 
results of the cultures and other laboratory studies are known; however, once these results become available 
anti-infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to 
any of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other 
azole antifungal agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to 


other azoles. 
GED Roerig 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 

In rare cases, anaphylaxis has been reported 

Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury Although serious hepatic reactions ave been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistant with liver disease develop 
that may be attributable to fluconazole, DIFLUCAN should be discontinued (Ses Adverse Reactions ) 

immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
closely and the drug discontinued if lesions progress (See Adverse Reactions 


PRECAUTIONS 

Drug Interactions (See Clinica! Pharmacology 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin adminis ration. Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulants is reccmmended 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitering of pherytoin concentra- 
tions in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosperine concertrations in renal 
transplant patients with or without impaired renal function Careful monitoring c^ cyclosporine concentrations: 
n patients receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabo! «m of tolbutamide, glyburi 
and glipizide. When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoglycemi 
agents, blood glucose concentrations should be carefully monitored, and the dese of the su'fonylurea shoulos 
be adjusted as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN Depending on clinical 
circumstances, consideration should be given to increasing the dose of DIFLUCAN when 1 is administered" 
with rifampin 

Physicians should be aware that drug-drug interaction studies with other medications have not beer 
conducted, but such interactions may occur 


Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at 
doses of 2 5, 5 or 10 mg/kg/day (approximately 2-7x the recommended humanwose). Male rats treated witt 
5 and 10 mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole, with or without metabolic activation, was negative in tests for mutagenicity n 4 strains of S 
typhimurium, anc in the mouse lymphoma L5178Y system. Cytogenetic studies#n vivo (murme bone marro 
cells, following oral administration of fluconazole) and ın vitro (human lymphocyaes exposed `o fluconazole a 
1000 g/mL) showed no evidence of chromosoma! mutations 

Fluconazole did not affect the fertility of male or female rats treated orally woh daily doses of 5, 10 or 2C 
mg/kg or with parenteral doses of 5, 25 or 75 mg/kg. although the onset of partt rition was shghtly delayed ati 
20 mg/kg po In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg. 3ystocia anc prolongation of 
Parturition were observed in a few dams at 20 mg/kg (approximately 5-15x the-ecommendsd human dose 
and 40 mg/kg, but not at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the 
number of stillborn pups and decrease of neonatal survival at these dose levels. The effects on parturition ir 
rats are consistent with the species specific estrogen-lowering property produced by high doses o: 
fluconazole. Such a hormone change has not been observed in women treated wth fluconazole. (See Clinica 
Pharmacology ) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbit: 
during organogenesis in two studies, at 5, 10 and 20 mg/kg anc at 5. 25. and 75 mg/kg respectively 
Maternal weight gain was impaired at all dose levels, and abortions occurred at 75 mg/ka (approximately, 
20-60x the recommended human dose). no adverse fetal effects were detected In several studies in whict 
pregnant rats were treated orally with fluconazole during organogenesis maternal weight gain was impairec 
and placental weights were increased at 25 mg/kg There were no fetal effects +5 or 10 mg/kg, increases ir 
*etal anatomical variants (supernumerary ribs, renal pelvis dilation) and delays a ossification were observec 
at 25 and 50 mg/kg and higher doses. At doses ranging from 80 mg/kgmapproximately 20-60x the 
recommended human dose) to 320 mg/kg embryolethality in rats was increased and fetal abnormalities 
ncluded wavy ribs, cleft palate and abnormal cranio-facial ossification These ef ects are corsistent with thee 
nhibition of estrogen synthesis in rats and may be a result of known effects of lowered estrogen on pregnancy: 
3rganogenesis and parturition 
There are no adequate and well controlled studies in pregnant women DLUCAN shculd be used ir 

pregnancy only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
Fluconazole is secreted in human milk at concentrations similar to plasma. There ore, the useof DIFLUCAN ir 
nursing mothers i$ not recommended 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patents from age 3 to 13 years 
have been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in cl mical trials of 7 days or more 
experienced adverse events. Treatment was discontinued in 1 5% of patients dwe to adverse clinical events 
and in 1 3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to US mar-eting, patieats with serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed serious hepatic reactions o 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Two ofthese hepate reactions ant 
one exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outzome. Because 
most of these patients were receiving multiple concomitant medications, including many known to bee 
hepatotoxic or associated with exfoliative skin disorders, the causal associaron of these reactions witt 
DIFLUCAN therapy is uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (21%) tnan in non-Hi\e 
nfected patients (73%). however, the patterns in HIV infected and non-HIV infected patients were similar. Thee 
proportions of patients discontinuing therapy due to clinical adverse events we= similar in the two groups 
1 5%) 

The following treatment-related clinical adverse events occurred at an incidence of 1% or greater in 404& 
patients receiving DIFLUCAN for 7 or more days in clincal trials: nausea 3 7% headache 1.9%, skin ras” 
1 8%, vomiting 1.7%, abdominal pain 1.796, and diarrhea 1.5% 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppressson of relaps2 of cryptococ 
cal Meningitis, a statistically significant increase was observed in median AST (S307) levels trom a baselines 
value of 30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other The overall rate of serum 
transaminase elevations of more than 8 times the upper limit of normal was appraximately 1%in fluconazole 
treated patients in clinical trials. These elevations occurred in patients with severe underlying disease 
predominantly AIDS or malignancies, most of whom were receiving multiple concomitant medicationss 
ncluding many Known to be hepatotoxic. The incidence of abnormally elevated serum transaminases wa: 
greater in patients taking DIFLUCAN concomitantly with one or more of the follomng medica:ons: rifampir 
ahenytoin, isoniazid, valproic acid or oral sulfonylurea hypoglycemic agents 

In rare cases, anaphylaxis has been reported 

Although rare cases of leukopenia and thrombocytopenia have been reported. a causal relationship te 
"Iuconazole has not been established 
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The only oral antibiotic indicated for sinusitis 


Prescribe 


UGMENTIN 


^^t ^ cmoxiclin/clavulanate potassium 


First-line for all the right reasons 


Smith Klme Beecham 
Pharmaceuticals 





*Please see brief summary of prescribing information on 
sage. Clinical success rate for sinusitis was greater 


adjacer 
than 99%. Data on file, Medical Department, 
SmithEline Beecham Pnarmaceuticals. 
Philadelphia, PA 19101 
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Brief Summary of Prescribing Information 
Indications and Usage: Augmentin is indicated in the treatment of infections 
caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by -lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis. 
Otitis Media caused by 8-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis. i 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of slaphylococcus aureus, E. coli, and Klebsiella Spp. X , ; 
Urinary Tract Infections caused by B-lactamase-producing strains of £. coli. 
. Klebsiella spp. and Enterobacter spp. 2 
While Augmentin is indicated only for the conditions listed above, infections 
Caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 


ampicillin susceptible organisms and 8-lactamase-producing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies, to determine the causative Organisms and their suscepti- 


bility Augmentin, should be performed together with any indicated surgical 
procedures. 
Therapy may be instituted prior to obtaining the results from bacteriological 


and Susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the 3-lactamase-producing organisms listed above. Once the results are 
known, therapy should be adjusted, if appropriate. 


Contraindications: A history 0 arenie reactions to any enicillin is a contraindication. 


WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
Aen Grab) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY, IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of organ 
S 
able during prolonged therapy. : 
A high percentage Of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during yy If Superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the Liens present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 
Augmentin should not be co-administered with Antabuse® (disulfiram) 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term Studies in 
animals have not been ord to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 


no adequate and well-controlled studies in pregnant women. Because animal 
reproduction Studies are not always predictive of human response. this drug 
Should be used during pregnancy only if clearly needed. 

Labor and Delivery: Oral ampicillin class antibiotics are Renew poorly absorbed 
during labor. Studies in guinea pigs have shown that in ravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
Contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases tne 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk: therefore. 


caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The maoni of 
Side effects observed in clinical trials were of a mild and transient nature and less 
than 396 of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%) 
nausea (3%), Skin rashes and urticaria (396). vomiting (1%) and vaginitis (196). - 
The overall incidence of side effects, and in particular diarrhea. increased with 


the higher recommended dose. Other less frequently reported reactions include: 


abdominal discomfort. flatulence and headache. 
Ms following adverse reactions have been reported for ampicillin class 
antibiotics: 


Gastrointestinal Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis, 
a 


CK hairy tongue, enterocolitis and pseudomembranous colitis 


Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
like reactions (urticaria or skin rash accompanied by arthritis/arthraigia. myalgia, 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome), 


and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, Systemic 


corticosteroids. Whenever such reactions occur the drug should be discontinued. 


unless the opinion of the physician dictates otherwise. Serious and occasional 

e hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
arnings) 

Liver. A moderate rise in SGOT, SGPT, AST, and/or ALT has been noted in patients 

treated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown, As with some other peniciline and some pomo: 
e 


Sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs/symp- 


toms may appear during or after therapy and they resolve completely over time 
Hemic and Lymphatic Systems: Anemia, thrombocytopenia, thrombocytopenic 
purpura. eosinophilia, feu Openia and agranulocytosis have been reported during 
therapy with penicillins, These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 


ystem: Reversible hyperactivity, enun anxiety, insomnia. 


Central Nervous S 
confusion, behavioral changes, and/or dizziness have been reported rarely. 
Dosage: Adults: The usual adult dose is one Augmentin 250 tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin '5Q0' tablet every evant hours 

Since both the Augmentin ‘250' and ‘500’ tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500’ tablet. Therefore, two sn ey 
‘250° tablets should not be substituted for one Augmentin ‘500° tablet for 
treatment of more severe infections. hé: 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 


infections. the dose should be 40 mg/kg/day, based on the amoxicillin component. 


in divided doses every eight hours. Also available as Augmentin 125 and 
‘250° chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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dep functions, including renal, hepatic and hematopoietic function, is advis- 


of pret fertility or harm to the fetus due to Augmentin. There are. however. 


Millions Go 
Widely Untreated 


A Depression Teleconference sponsored by 
the American Medical Association and 
the National Institute of Mental Health 





According to the National Institute of Mental Health, over 10 million 
Americans will suffer from depression at least once in their lives. 


Most patients are not seen by mental health professionals, but by primary 
care physicians. 


The American Medical Association and the National Institute of Mental 
Health are sponsoring a three-part teleconference at no cost to you, offering 
the primary care physician important information on diagnosing and 
treating depression among patients. 


You are invited, and encouraged, to attend this important series. There will 
be numerous satellite link-ups at hospitals throughout the United States. 
Call now to register and to find out the location nearest you. 


Schedule: 

Program One: Epidemiology, Etiology, Diagnosis 
October 24, 1991 
2:00-3:30 pm (ET) 


Program Two: Treatment: Pharmacology and Psychotherapy 
November 21, 1991 
2:00-3:30 pm (ET) 


Program Three: Depression Among Special Populations 
December 11, 1991 
2:00-3:30 pm (ET) 


To register for this The American Medical Association is accredited by the Accreditation | 

Council for Continuing Medical Education to sponsor continuing medical 
free teleconference education for physicians. The American Medical Association designates this 
and to find out the continuing medical education activity for 1.5 credit hours of Catzgory 1 of 
location nearest you the Physician's Recognition Award of the American Medical Association. 

3 

This program has been reviewed and is acceptable for 1.5 prescribed hours 
call TOLL-FREE 1- by the American Academy of Family Physicians. 
800-262-3211. The American College of Obstetricians and Gynecologists has assigned 2 : 


cognates (formal learning) to this program. 





FEEL THE COMPLETE 
IFFERENCE 


Richards, one of the most trusted names in 
otolaryngology, provides an extensive system 
for endoscopic sinus surgery. . . with distinctive 


advantages you can see and feel. 





Richards 4.0 mm sinuscopes feature a longer 


eyepiece and shorter shaft for superior handling 


| 


and balance. 


Our wide-angle VistaVision" camera offers superb 
optics and extraordinary lightness—ensuring both 


outstanding clarity and handling. 
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Richards Nasal Suction Forceps combine two func- 


tions in a single, slim instrument. 


An excellent selection of hand instruments features 


smaller, less invasive jaws, for increased visibility 


ioc d Cu de i a t 


and more delicate handling. 


Custom-designed trays offer convenience for 4 
procedure, sterilization, and storage. 1 

1 
For more information, call 1-800-821-5700. A 
Richards Sinus Endoscopy System, j 


Feel the Complete Difference. d 


Smith & Nephew Richards Inc. | 
1450 Brooks Rd., Memphis, TN 38116 U.S.A. € 4 
[R] 
Smith- Nephew RICHARDS 
| 
12265 





VistaVision is a trademark of Smith & Nephew Richards Inc. Y | 





News and Comment 


Course in Ear Surgery. — The 27th 
Postgraduate Course in Ear Surgery 
will be held from April 26 through May 
1, 1992, in Nijmegen, the Netherlands. 
For further information and registra- 
tion form, contact Professor Dr P. van 
den Broek, University Hospital Nijme- 
gen, Department of Otorhinolaryngo- 
logy, PO Box 9101, 6500 HB Nijmegen, 
the Netherlands; fax: 80-540251. 


The Aging Face.—A course on the 
Aging Face: A Multidisciplinary Ap- 
proach to Treatment is being pre- 
sented on October 26 and 27, 1991, at 
the Ritz Carlton Hotel, Boston, Mass. 
The course is sponsored by the Boston 
University School of Medicine; 10.5 
credits will be given. Course directors 
are Nabil Fuleihan, MD, and Gary 
Rogers, MD. For further information, 
contact Boston University School of 
Medicine, Continuing Medical Educa- 
tion, 80 E Concord St, Boston, MA 
02118; telephone: (617) 638-4605. 


Rhinoplasty: Problems and Contro- 
versies, 1991.—A meeting, “Rhino- 
plasty: Problems and Controversies” 
will be held from November 14 through 
16, 1991, at the Waldorf Astoria Hotel, 
New York, NY. This meeting is being 
sponsored by Manhattan Eye, Ear, and 
Throat Hospital, New York, and is en- 
dorsed by the Plastic Surgery Educa- 
tional Foundation. The cochairmen are 
Thomas D. Rees, MD, and Sherrell J. 
Aston, MD. Live surgery will supple- 
ment the lectures and panel discussions. 
Category I accreditation is offered. For 
further information, contact Francine 
Leinhardt, Course Coordinator, Man- 
hattan Eye, Ear, and Throat Hospital, 
210 E 64th St, New York, NY 10021; 
(212) 838-9200 extension 2776; fax: (212) 
832-9126. 


The European Working Group in Pedi- 
atric Otorhinolaryngology.— The Euro- 
pean Working Group in Pediatric 
Otorhinolaryngology announces the 
second International Conference on 
The Child and the Environment: 
Present and Future Trends. The con- 
ference will be held on June 3 through 
5, 1992, in Sirmione, Lake of Garda, It- 
aly. For further information, contact 
Professor Giulio Pestalozza, Ospedale 
del Bambini V. Buzzi, Via Castelvetro 
32, 20154 Milano, Italy; telephone: (02) 
34973436; fax: (02) 3314796. 


International Symposium on the Facial 
Nerve.— The seventh International 
Symposium on the Facial Nerve is to 
be held in Cologne, Germany, on June 
9 through 14, 1992. The:Congress is de- 
signed to bring together both scien- 
tists and clinicians involved in the ar- 
eas of physiology, pathology, diagnos- 
tics, and therapy of the facial nerve. 
For further information, contact the 
Hals-Nasen-Ohren-Klinik, der Uni- 
versitüt zu Köln, Joseph Stelzmann Str 
9, D-5000 Kóln 41, Germany; tele- 
phone: 221-478-6190 (ext 49). 


Medical Consultation and Manage- 
ment in the Perioperative Period.— 
On October 4 and 5, 1991, a conference 
entitled “Medical Consultation and 
Management in the Perioperative Peri- 
od” will be held at the Sheraton Inner 
Harbor Hotel, Baltimore, Md. This con- 
ference is sponsored by the Division of 
General Internal Medicine and Geriat- 
rics, University of Maryland School of 
Medicine, Baltimore. For further infor- 
mation, contact Lorraine Zaganas, 
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N3W129, University Hospital, 22 S 
Greene St, Baltimore, MD 21201; (301) 
328-6598. 


Change in Board of Directors of the 
Sociedad Mexicana de Otorrhinolarin- 
gologia y Cirugía de Cabeza y Cuello.— 
The new officers for 1991-1992 are as 
follows: president, Armado González 
Romero, MD; vice president, José R. 
Arrieta Gómez, MD; secretary, Rafael 
M. Navarro Meneses, MD; and trea- 
surer, José Gánem Musi, MD. The next 
national meeting will be held on May 1 
through 5, 1992, in Morelia, Michoa- 
cán, Mexico. 


New Officers of the American Laryn- 
gological, Rhinological, and Otological 
Society.—At the May 1991 meeting of 
the American Laryngological, Rhino- 
logical, and Otological Society held in 
Waikoloa, Hawaii, the following offic- 
ers were elected. President, A. Paul 
Keller, Jr, MD; president-elect, Frank 
N. Ritter, MD; vice presidents, R. 
Melvin Butler, MD, Western; John S. 
Turner, Jr, MD, Southern, Sam E. 
Kinney, MD, Middle, and Marshall 
Strome, MD, Eastern; executive secre- 
tary, Michael Johns, MD; treasurer, 
Charles Gross, MD; and editor/histo- 
rian, Patrick Doyle, MD. Members of 
the council include, in addition to the 
above officers, Malcolm Stroud, MD, 
Stanley Blaugrund, MD, and Eugene 
Myers, MD (term expires in 1992); 
Stuart Strong, MD, Jack Gluckman, 
MD, and William Hudson, MD (term 
expires in 1993); and Paul Ward, MD, 
Harold Pillsbury, MD, and David Wil- 
son, MD (term expires in 1994). 
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Ceftin* (cefuroxime axetil) Tablets BRIEF SUMMARY 
The following is a brief summary only. Before prescribing, see complete prescribing 
information in Ceftin* (cefuroxime axetil) Tablets product labeling. 


f CONTRANDICATIONS utu" s cnn es v ADVANCED ENDOSCOPIC 


| to the cephalosporin group of antibiotics 
| WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED NASAL SINUS SURGERY 
| HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, DECEMBER 1-3, 1991 
| PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED Sponsor ed by 
| SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- INE. i 
E TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE Loyola University Chicago 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER ET "di 
EMERGENCY Division of Continuing 


MEASURES. 
As with other cephalosporins (and other broad-spectrum antibiotics), 
colitis has been reported with the usa of Cettin; therefore, it 
P ME AEN NEN D PRAG Ganeta P 
with antibiotic uss. 


- Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
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| Cholestyramine and colestipol d ose c shone ts bind the toxin COURSE DIRECTOR: James A. Stankie- 
Mild f colitis may respond to drug discontinuation alone. Moderate to wicz, M.D. 
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mentation as indicated. Elderly patients susceptible 
| should be treated aggressively. Antiperistalti agents such as opiates and HONORED GUESTS: Mark May, M.D., 
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metronidazole and orai vancomycin have been shown to be beneficial. Oral Rodney P. Lusk, 
| ycin is the treatment of choice for ——— erm 
i monte 1 causes of should M.D. 
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PRECAUTIONS: General: if an allergic reaction to Ceftin* Tablets occurs, the . pem, 
| drug should be discontinued, and, if necessary, the patient should be treated with 12 hours of ACCME Category | Credit 
appropriate agents, e.g., antihistamines, pressor amines, or corticosteroids. A E 
| As with other antibiotics, prolonged se of Ceftin Tablets may ral in Registration Fee: $500 AMA MAN | | AL 
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clinical trials complained of the bitter taste of Ceftin Tablets (see ADVERSE ner TU Je TR tn | ; m 
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| The following adverse reactions have been reported. hr 3 CRM your medical writing more clear, concise and » 
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Sinusitis therapy 


Complication. Simplification. 
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Tablets 





ORGANIDI 
(iodinated glycerol) 


Uncomplicates sinus therapy by promoting mucus drainage 


B Effective adjunctive therapy Æ Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 
vour choice 


B Helps drain mucopurulent secretions — W No drying of sinuses 
Please see following page for prescribing information. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
P^ Cranbury, New Jersey 08512 
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QARA 


ORGANIDIN 
(iodinated glycerol) 


Solution, Tablets, Elixir 


EL nomo, please consult complete product information, a brief summary of which 
ollows: 

INDICATIONS AND USAGE 

For adjunctive treatment as a mucolytic-expectorant in respiratory tract conditions such as 
bronchitis, bronchial asthma, pulmonary emphysema, cystic fibrosis, chronic sinusitis, or after 
surgery to help prevent atelectasis. 

CONTRAINDICATIONS 


History of marked sensitivity to inorganic iodides; hypersensitivity to any of the ingredients or 
related compounds; pregnancy; newborns; and nursing mothers. 


The human fetal thyroid begins to concentrate iodine in the 12th to 14th week of gestation and the 
use of inorganic iodides in pregnant women during this period and thereafter has rarely been 
reported to induce fetal goiter (with or without hypothyroidism) with the potential for airway 
obstruction. If the patient becomes pregnant while taking Organidin, the drug should be 
discontinued and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 


Discontinue use if rash or other evidence of hypersensitivity appears. Use with caution or avoid 
use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 


General: lodides have been reported to cause a flare-up of adolescent acne. Children with cystic 
fibrosis appear to have an exaggerated susceptibility to the goitrogenic effect of iodides. 


Dermatitis and other reversible manifestations of iodism have been reported with chronic use of 
oe iodides. Keep this in mind in patients receiving these preparations for prolonged 
periods. 

Drug Interactions: lodides may potentiate the hypothyroid effect of lithium and other antithyroid 
drugs. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Twenty-four (24) month carcinogenicity 
studies were conducted by the National Toxicology Program (NTP) in rats and mice using doses 
of iodinated glycerol that ranged between 13 and 52 times the recommended human dose. The 
conclusions of the NTP under the conditions of these gavage studies were species and sex 
specific and included the following: (1) no evidence of carcinogenicity in female F344/N rats; some 
evidence in male F344/N rats, based on increased incidences of a) mononuclear cell leukemia and 
b) follicular cell carcinomas of the thyroid gland. (There were no other chemical related 
nonneoplastic lesions of the thyroid gland in male or female rats.) t No evidence of 
Carcinogenicity in male B6C3F1 mice; some evidence in female B6C3F1 mice, based on increased 
incidences of a) adenomas of the pituitary gland and b) neoplasms of the Harderian gland. The 
latter tumors were not found in the male mouse or in male or female rats. (There are no known 
human equivalents to mononuclear cell leukemia in the rat and Harderian gland neoplasms in the 
mouse.) The relevance of these findings to humans is not known. Both positive and negative 
results were found with iodinated glycerol in a standard battery of in vitro mutagenicity assays 
that were conducted with or without microsomal activation. In the only in vivo mutagenicity study 
that was conducted, the results were negative for genotoxic effects, in that no increase in 
micronucleated polychromatic erythrocytes was observed in the bone marrow of B6C3F1 mice 
after administration of either iodinated glycerol or 3-iodo-1, 2 propanediol. The relevance of these 
findings to humans is not known. No long-term animal studies on impairment of fertility have 
been performed with Organidin. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see CONTRAINDICATIONS). 

Nursing Mothers: Do not administer to a nursing woman. 

ADVERSE REACTIONS 

Gastrointestinal irritation, rash, hypersensitivity, 

thyroid gland enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Experience has been rare; no reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
Adults Solution: 20 drops (60 mg) 4 times a day, with liquid. 
Tablets: 2 tablets 4 times a day, with liquid. 
Elixir: 1 teaspoonful 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
(One drop Solution equals approximately 3 mg of Organidin). 
HOW SUPPLIED 
oyran is available as- 
olution: 5% — clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Tablets: 30 mg - round, scored, rose-colored tablets, in bottles of 100 (NDC 0037-4224-40). 
Elixir: 1.2% - clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and one 
gallon (NDC 0037-4213-40). 
Storage: Store at room temperature; avoid excessive heat. Keep bottle tightly closed. 
ORGANIDIN Solution and Elixir are Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 
Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humacao, Puerto Rico 00661 
ORGANIDIN Tablets are Manufactured by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC 
Cranbury, N.J. 08512 Rev. 7/91 


WY, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W: Cranbury, New Jersey 08512 

















CALL FOR 
PAPERS: 


WILBUR JAMES GOULD 
VOICE RESEARCH AWARD 


Sponsored by The Voice Foundation, 

this $1000 award honoring Wilbur James 
Gould, M.D. can be presented annually 
to the INTERDISCIPLINARY group of 
authors submitting the winning paper 
dealing with “Functions of the Voice.” 


Papers must be submitted 
by October 31, 1991. 
For instructions please contact: 


THE VOICE FOUNDATION V 
1721 Pine Street 

Philadelphia, PA 19103 U.S.A. 

Tel. (215) 735-7999 

Fax: (215) 790-1192 





, THE MOUNT SINAI SCHOOL OF MEDICINE 
Department of Otolaryngology 


One Gustave L. Levy Place 
New York, NY 10029 


NT y, 
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OF TME CITY UNIVERSITY 


OF wiw YORK 


THE FIRST ANNUAL 
JOSEPH L. GOLDMAN LECTURESHIP 


Guest Speaker: Paul H. Ward, MD, FACS 
Professor and Chairman Emeritus 
Division of Head and Neck Surgery (Otolaryngology) 
UCLA School of Medicine 
Los Angeles, California 


TOPIC: “LIFE AT ALL COSTS 
THE RATIONING OF MEDICINE IN THE USA” 


Tuesday, 15th October 1991 
Annenberg Building, Room 13-01 
4:00-5:00 pm 


Reception to Follow 
Kriendler Dining Room 
Annenberg Building, 5th Floor 


Information: (212) 241-6141 
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from the first dose through uie season 
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terferadine 2 mg tablets bid 

for seasonal allergic rhinitis 


Starts fast and T 


»ase see brief summary of prescribing information on back page 











COGNITIVE PERFORMANCE 


DEMANDS AN 
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TO HAVE 

NO EFFECTS ON 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN 
GREATER THAN 
PLACEBO 
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For seasonal allergic rhinitis 


Star Cs fast and lasts 


1991, Marion Merrell Dow Inc 


MOTOR PERFORMANCE 
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Lack of performance impairment must 

be proven through extensive objective 

testing—distinct from subjectively 

reported drowsiness?^?5 More than 

| 600bjective tests of cognitive, motor, 

1 andintegrated performance— 

| documented in over 20 published 

si studies—show that Seldane has no 

oat Ny E effects on human performance greater 
than placebo?? 


Impairment-free relief 
from the first dose through the season 


SELDANE ^ 


(terFenadine) 60 mg tablets bid 
MM Maii Starts fast and lasts 


For seasonal allergic rhinitis 
0798S0 








FREES PATIENTS 
FROM 
PERFORMANCE 
IMPAIRMENT 
CAUSED BY 
CLASSICAL 
ANTIHISTAMINES, 
WHILE IT 
PROVIDES FAST, 
STRONG RELIEF 





m Effects on patient 
performance no greater 
than placebo 


B lets patients stay alert 


m Strong through-the- 
Season relief 


m Convenient 24-hour relief 
at recommended dosage 


m Proven worldwide with 
more than 100 million 
patient- months of use 


Seldane* 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration Each 
tablet contains 60 mg terfenadine Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin. lactose, magnesium stearate, and sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of Symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients 


PRECAUTIONS 

General’ Terfenadine undergoes extensive metabolism in the liver Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to OT 
prolongation (e.g. hypokalemia, congenital OT syndrome) may experience 
QT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug. to electrolyte 
imbalance, or both 


Information for patients. Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential risk 
to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose Patients should also be instructed 
1o store this medication in a tightly closed container in a cool dry place 
away from heat or direct sunlight, and away from children 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carc.nogenesis, mutagenesis, impairment of fertility’ Oral doses of ter 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but Significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus 


Nonteratogenic effects Seldane is not recommended for nursing women 
The eng has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation 


Pediatric use: Safety and effectiveness of Seldane in children below the age 
0f 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies including both controlled and uncontrolled 
studies involving more than 2.400 patients who received Seldane provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in à small number of patients, the dose was as low as 20 mg twice a day 
or as high as 600 mg daily 





In controlled clinical studies using the reccmmended dose of 60 mgb.i.d 
the incidence of reported adverse effects ir-atients receiving Seldane was 
similar to that reported in patients receiving placebo. (Sea Table below ) 


ADVERSE EVENTS REPORTED :« CLINICAL TRIALS 


Percent»! Patients Reporting 


Controlled Stutiies" All Clinical Studies” 
Seldane Placebo Control | Selcane Placebo 
N=781 N=665 M=626*" | N=2462 N=1478 


























Central Nervous System 
















Drowsiness 90 81 18.1 85 82 
Headache 6.3 74 38 158 112 
Fatigue 29 09 58 45 3.0 
Dizziness 14 11 10 15 12 
Nervousness 08 02 06 17 10 
Weakness 089 06 02 0.6 0.5 
Appetite Increase 06 0 0 00 0.5 0.0 








Gastrointestinal System 
Gastrointestinal 
Distress (Abdominal 
distress, Nausea 
Vomiting, Change in 
Bowel habits) 

Eye. Ear Nose, and Throat 
Dry Mouth/Nose/Throat 
Cough 
Sore Throat 
Epistaxis 

Skin 

Eruption (including rash 

and urbcana) or itching 

















"Duration of treatment in “CONTROLLED STUDIES” was uSually 7-14 
DAYS 

** Duration of treatmentin ‘ALL CLINICAL STUDIES was Jp to 6 months 

**CONTROL DRUGS: Chiorpheniramine291 patients), d-Chlorphenira- 
mine (189 patients), Clemastine (146 catients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes. 
ventricular fibnllation), hypotension, paipitasons and syncope. In controlled 
clinical trials in otherwise normal patientsawith rhinitis, at doses ot 60 mg 
9.10. small increases in QTc interval we«e observed. Cnanges of this 
magnitude in a normal population are o*-10uotful clinical significance 
However, in another study (N20 patients) = 300 mg b.i.d. a mean increase 
in QTc of 1096 (range —4% to +30%) (mean ncrease of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side eftec: reported in clinical trials (See 
Table). adverse effects have been reportecat a lower incidence in clinical 
trials and/or spontaneously during marketmng cf Seldane that warrant list- 
ing as possibly associated with drug admicsstration. Theseinclude alope- 
Cia (hair loss or thinning), anaphylaxis angioedema, bronchospasm 
confusion, depression, galactorrhea, insomma, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal sympaoms nightmares, paresthesia, 
photosensitivity, seizures, sinus tachycardia Sweating, 'remor, urinary 
frequency, and visual disturbance 


In clinical trials, several instances of mild orimone case. moderate trans- 
aminase elevations were seen in patients reseiving Seldane Mild elevations 
were also seen in placebo treated patients-Marketing experiences include 
Isolated reports of jaundice, cholestatic hepautis, and hepatitis In most cases 
available information is incomplete 


OVERDOSAGE 
Information Concerning possible overdo Sage and its treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily tor adults sad children 12 years and older 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 
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Impairment-free relief 


from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets bid Kd 
for seasonal allergic rhinitis 


Starts fast and lasts 


SEL XD546 Printed in USA 
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State of the Art Review Series 


Head and Neck Burns 


Evaluation and Current Management 


J. David Osguthorpe, MD 


® More than half of the 150 000 burn pa- 
tients hospitalized in the Jnited States each 
year have head and neck involvement, with 
3% to 7% sustaining concomitant inhalation 
injury. With advances in fluid replacement 
therapy and specialized burn care units, 
mortality has fallen from near 100% to 24% 
for burns of 75% to 90% of body surface 
area. The most common causes of death 
are respiratory complications and sepsis. 
Inhalation injuries can be diagnosed by 
laryngoscopy, and compromised airways 
can then be intubated (wth tracheotomy for 
long-term management) and sloughing mu- 
cesa and inspissated mucus removed by 
serial bronchoscopy. Sepsis is minimized 
by early excision of burn eschar and auto- 
grafting or, in the widely burned, temporary 
coverage with cadaver allograft, porcine 
xerograft, or skin substitutes until succes- 
sive crops of autografts are available. The 
head and neck presents substantial recon- 
structive and rehabilitative challenges, 
which must be addressed in aesthetic units. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:969-974) 


ppreximately 2.2 million individ- 
uals are burned in the United 
States each year, with a male prepon- 
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derance and a median age of 22 years, 
and 5296 of the 150000 hospitalized 
have head and neck involvement. Of 
those hospitalized, 7896 resulted from 
direct contact with flash or flame, 12% 
from scalds, 3% from electricity, and 
most of the remainder from chemical 
agents. In the absence of concomitant 
inhalation injury, hospitalization is 
usually reserved for “severe burns,” 
roughly defined as second- or third- 
degree burns over 10% body surface 
area (BSA) in children and 15% in 
adults. As a guide, & patient's palm is 
about 1% of BSA. The head and neck 
of neonates comprises 1996 BSA, de- 
creasing 1% each year until adult pro- 
portions are reached at 10 years of age 
(7% BSA for head and 2% for neck). Of 
the hospitalized, ser:ous inhalation in- 
juries are present in 296 to 596 and 
more than 9096 of them have facial 
burns. Hypoxia is the most common 
cause of death in the early postburn 
hours, followed by shock and respira- 
tory complications the remainder of 
the first postburn week, and sepsis 
from wound infection (3196 to 69% of 
deaths) thereafter. Mortality from 
burns increases with the percentage of 
BSA involved, concomitant inhalation 
damage, and patients older than 69 
years. In the past 15 years, improve- 
ments in fluid resuscitation, airway 
management, and, most importantly, 
wound care diminished mortality in 


Arch Otoiaryngs! Head Neck Surg — Vol 117, September 1991 


patients with 7596 to 9096 BSA burns 
from near 100% to 249c. ^ 


FLUID MANAGEMENT 


After substantial burn trauma, ede- 
ma forms throughcut injured and nor- 
mal tissues due to increased capillary 
permeability from (1) vascactive medi- 
ator release, (2) direct injury to endo- 
thelial cells, and (3) increased burn 
tissue osmolarity. Although a combina- 
tion of crystalloid and colloid infusions 
(eg, Evans, Brooke, or Moore formu- 
las)" had been common fer early fluid 
requirements, the profound capillary 
leak allows colloid into the extracellu- 
lar space. Many centers now use the 
Parkland or similar formula with crys- 
talloid replacement alone during the 
first 24 hours, generally 3 to 4 mL/kg 
per percentage of BSA burn of lactated 
Ringer's solution with half infused dur- 
ing the first 8 hours." " Inhalation 
injury increased fluid requirements by 
about 3096.*"" As capillary permeability 
diminishes in 24 hours, inereased onco- 
tie pressure to minimize extracellular 
fluid is obtained by plasma expanders, 
using blood produets when protein lev- 
els fall below 25 g/L, and dextrose 
infusions typically half the first 24- 
hour erystalloid rate. The adequacy of 
fluid resuscitation is confirmed by 
urine output of 0.5 to 1.0 mL/kg per 
hour and, if available, by a pulmonary 
capillary wedge pressure above 10 mm 


Burns—Osguthorpe 969 


Hg. Red blood cell destruction from 
the burn and systemic peripheral 
sludging averages 15% in patients re- 
quiring hospitalization and may be up 
to 4096 depending on the extent and 
depth of burn. Given the trend to early 
excision of burn eschars, blood and 
blood products such as clotting factors 
are administered after the first post- 
burn day to prepare for surgery. Ele- 
vation of the head and neck counter- 
acts edema accumulation, which 
compounds airway problems. Diuresis 
on the third to fifth postburn day, 
frequently accompanied by hypokale- 
mia, diminishes the pulmonary fluid 
overload. The ileus in severely burned 
individuals usually resolves within 24 
to 48 hours, and aggressive alimenta- 
tion (either by straw or nasogastric 
tube, or percutaneous gastrostomy if 
severe facial but not abdominal burns) 
is essential to reverse the catabolic 
state. 


INHALATION INJURY 


Conditions favoring inhalation injury 
include burns sustained within a con- 
fined space, severe facial burns, and 
loss of consciousness or a drug-altered 
mentation (eg, alcohol) Thermal mu- 
cosal injury is commonly confined to 
the upper airway as air is a poor 
conductor of heat and the glottis closes 
with heat stimulation. Mucosal loss is 
similar to that of skin, although usually 
not full thickness given the weak deliv- 
ery of heat by air and the protective 
mucous blanket. With the exception of 
steam, which transmits heat 4000 
times better than air, most tracheo- 
bronchial damage is from the products 
of incomplete combustion and noxious 
fumes, creating a chemical tracheo- 
bronchitis. ^! 


Evaluation 


Inhalants can be divided into as- 
phyxiants and irritants. In the former, 
carbon monoxide accounts for up to 
80% of early fatalities, and hydrogen 
cyanide must be suspected in fires 
involving plastics or chemicals.’ Aside 
from the hypoxia from asphyxiants, 
most signs of inhalation injury develop 
slowly, peaking in 12 to 24 hours in the 
supraglottic and 24 to 72 hours in the 
lower airway.'^**" Serial assessments 
are mandatory when inhalation injury 


is likely (see above) and in all patients 
with over 5096 BSA involvement. Clin- 
ical signs include dysphonia, stridor, 
cough, carbonaceous sputum, cutane- 
ous burns about the mouth and nose, 
and signs of hypoxemia such as rest- 
lessness or diminished mentation. 
Physical examination may disclose 
singed vibrissae, erythema or blister- 
ing of the oral, pharyngeal, and nasal 
regions, rales, expiratory wheezes, or 
diminished breath sounds. Flexible fi- 
beroptie examination of the larynx, 
trachea, and mainstem bronchi may 
disclose mucosal injury or soot. Arteri- 
al blood gas values and carboxyhemog- 
lobin levels (15% considered pathogno- 
monic even in smokers) are obtained. 
The most sensitive pulmonary function 
parameter is the peak expiratory flow 
rate, and xenon 133 lung scanning also 
discloses early evidence of peripheral 
air trapping." Chest roentgeno- 
graphic evidence of atelectasis, con- 
solidation, and obstructive emphysema 
is seldom determined for 48 to 72 
hours. 


Treatment 


Treatment of inhalation injury in- 
cludes the administration of humidified 
oxygen to maintain arterial oxygen 
saturations above 85%, except with 
carbon monoxide poisoning when 100% 
oxygen delivered through a nonre- 
breathing mask diminishes the disasso- 
ciation time of carboxyhemoglobin 
from 250 to 50 minutes."" Pulse oxi- 
meters cannot distinguish carboxyhe- 
moglobin from oxyhemoglobin, and are 
not a substitute for blood gas measure- 
ments. Nasal cavity burns are coated 
with a bland ointment, or one contain- 
ing a minimally sensitizing antibiotic 
such as bacitracin. Saline gargles aid 
oropharyngeal hydration and comfort. 
Bronchodilators, both inhalant and in- 
travenous, are frequently necessary 
for wheezing during the first 48 hours, 
and, although controversial, intrave- 
nous steroids for 1 to 2 days may be 
helpful in severe cases.'^^" Intubation, 
preferably nasotracheal, is accom- 
plished in patients with hypoxemia or 
diminished sensorium, and when there 
is progressive airway compromise, ei- 
ther from severe burns around the 
nose and mouth or supraglottic edema. 
An endotracheal tube of the low pres- 
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sure, large cuff type is secured with 
umbilical tape rather than with adhe- 
sive tape around the head. Patients 
with severe inhalation injury usually 
require mechanical ventilation with 
positive end-expiratory pressure as 
well as serial bronchoscopy to remove 
sloughing epithelium, inspissated mu- 
eus, and carbonaceous debris. Heat- 
induced airway edema usually peaks in 
the first few days and the pulmonary 
edema from the diuretic phase within 5 
to 6 days. Most tolerate extubation 
within 1 week, and in those requiring 
longer support, some advocate trache- 
otomy after 1 week of intubation, while 
others wait 2 to 4 weeks, part:cularly 
in ehildren.'^^" I favor earlier trache- 
ostomy in widely burned elderly pa- 
tients or those with severe airway 
injuries documented by fiberoptic ex- 
amination (both likely to compel pro- 
longed ventilatory support), and those 
persistently agitated while intubated, 
increasing injury to the already dam- 
aged mucosa. An intubated patient 
with severe neck burns may require a 
vertical incision through the eschar 
from the sternum to the chin before 
extubation to diminish pressure on the 
airway. If tracheotomy appears likely, 
the neck eschar is excised and an auto- 
graft is applied 4 to 5 days beforehand. 
Many series have demonstrated an in- 
creased incidence of pulmonary infec- 
tions in tracheotomized patients com- 
pared with those with endotracheal 
tubes, albeit the more severely burned 
being in the former group.***"' Placing 
a tracheotomy through a clear skin 
graft rather than a neerotic eschar 
diminishes local complications and pul- 
monary seeding of bacteria. The pre- 
ferred large, low pressure cuff is de- 
flated as allowed by ventilatory 
requirements and an uncuffed tube is 
used when mechanical ventilation 
ends. Tracheotomy cannulas with an 
adjustable flange are helpful in accom- 
modating both the initial neck edema 
and subsequent graft contracture Tra- 
cheoesophageal fistulas and tracheal 
stenoses occur with increased frequen- 
cy, probably from the catabolic state 
and tube trauma at thermally damaged 
sites. The stenoses are resistant to 
conservative management, frequently 
requiring open management and stent- 
ing.” 
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CUTANEOUS INJURY 
First- and Second-Degree Burns 


Burns are rarely unrForm and each 
site is treated according to the depth of 
injury (Fig 1). First-degree burns are 
erythemic, dry, and tener, like a sun- 
burn, resolving in 5 to 7 days. Second- 
degree burns extend through the sur- 
face epithelium for varving distances 
into the dermis, sparing at least some 
deep epithelial structures such as hair 
follicles, sebaceous or sweat glands, 
and are erythemic, teader, and blis- 
tered, becoming moist as superficial 
epithelium and blisters shed. After 
gentle cleaning with a sland soap and 
water, pressure is mimimized except 
for cold compresses (not on the auricle) 
during the first 12 hoars to diminish 
swelling and pain. After blisters 
break, the dead skin is débrided and 
exposed surfaces are eovered with an 
antibiotic ointment anc left open (per- 
iorbital, perioral areas) or covered 
with gauze stabilized with stockinette 
or mesh net. Healing takes place with- 
in 1 to 3 weeks depending on the 
depth, with atrophic «nd pigmentary 
changes after the deepest burns. 


Third-Degree Burns 


The full-thickness skin loss of a 
third-degree burn appears pale to red- 
dish-brown, leathery cr carbonaceous, 
and is avascular and nontender (nerve 
endings destroyed). It-occasionally has 
a "cracked pot” appearance from 
thrombosed superficia. vessels. These 
burns are rinsed with saline, superfi- 
cially débrided (eg, clothing, hairs), 
covered with topical chemotherapic 
agents such as silver sulfadiazine (5% 
to 7% become allergic), sodium mafen- 
ide (painful on application, acid-base 
disturbances), 0.5% aqueous silver ni- 
trate (electrolyte depletion, stains), or 
povidone-iodine (painfal on application, 
dries eschar), and left open or covered 
with gauze. Tetanus prophylaxis is 
mandatory, and those with severe 
burns are commonly placed in a bacte- 
rial-cont»olled nursing unit with an ele- 
vated ambient temperature and hu- 
midity. Universal patient contact 
precautiens are mandatory to minimize 
wound eontamination. 

Deep second-degree burns are usu- 
ally interspersed within third-degree 
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Fig 1.—First-degree burns are confined to the epidermis; second-degree burns penetrate into the 
dermis and are termed superficial when limited to the papillary layer and deep wherwinvolving the 
deeper reticular layer; and third-degree burns penetrate to the subcutaneous tissues, destroying 
cutaneous nerve endings and epithelial appendages such as hair follicies and sweat glands. 


burns and can be differentiated by 
biopsy, although most centers treat all 
"deep" burns the same way, whether it 
be *conservative","" or "radical ^ ex- 
cept in the midface, where the end 
result of reepithelialization from a 
deep second-degree burn may be supe- 
rior to a split-thickness graft from a 
distant donor site." " 

The "conservative" approach con- 
sists of wound cleaning under sterile 
conditions, frequently twice daily and 
in a Hubbard tub for large burns or 
irrigating with a saline-type solution 
for smaller wounds, removal of necrot- 
ic debris as it loosens, and reapplica- 
tion of topical chemotherapy. Eschars 
liquify and separate in 7 to 21 days and 
are gently picked away to allow granu- 
lations to develop for skin grafting. 
The “radical” method is the most wide- 
ly employed today in large trunk and 
extremity burns, based on studies that 
early excision of eschars and grafting 
diminishes sepsis and hospital stay. Of 
the many variations, the basies are 
excision of eschar within the first post- 
burn week by serially shaving to freely 
bleeding tissue (“tangential” excision) 
with a dermatome or skin graft knife 
with a guard at 0.008 in (0.02 em) or 
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en bloc removal through subcutaneous 
tissues to the investing faseia. In wide- 
ly burned patients, 10% to 20% of BSA 
is débrided at each sitting, between 
which the remaining eschar is treated 
“conservatively” by daily cleaning and 
topical chemotherapy. Bared sites are 
covered with unmeshed sptit-thickness 
autograft when 10% BSA or less is 
burned, 1.5 or 2.0 to 1 mesh for up to 
30% BSA. With larger burns, wider 
meshing and recropping of the original 
donor sites at 2- to 3-week intervals is 
usually necessary. The initial crop is 
thin (0.006 to 0.012 in [0.0T to 0.03 em] 
to permit reharvesting each 2 to 3 
weeks for up to three times. After 
escharectomy, areas not immediately 
covered by autograft due to donor 
limitation may be covered with antibi- 
otic ointment and cleaned frequently. 
For areas requiring a prolonged wait 
for autografting, cadaver allograft (up 
to 2 weeks before rejection, longer if 
immunosuppressed), porcine xenograft 
(changed every 2 to 4 days), skin sub- 
stitutes, or cultured epithelium reduce 
tissue desiccation and baeterial coloni- 
zation. ^" Early excision of eschar en- 
tails substantial blood loss (minimized 
with hypotensive anesthesia, bipolar 
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cautery, and covering raw areas in- 
traoperatively with gauze saturated 
with dilute epinephrine and thrombin) 
and may sacrifice second-degree tracts 
difficult to differentiate prior to eschar 
demarcation. Graft take on subcutane- 
ous fat exposed by tangential excision, 
rather than en bloc excision to the 
investing fascia, can be tenuous in the 
elderly. Excising to the “investing fas- 
cia” (usually subcutaneous musculoa- 
poneurotic system) in the face is diffi- 
cult and may cause contour deformities 
and an emaciated appearance, al- 
though resection to the platysma in the 
neck or galea in the scalp is accept- 
able." ^" 

Most patients with severe head and 
neck burns have substantial burns 
elsewhere, and the availability of un- 
meshed autografts to resurface cosme- 
tically important regions may be con- 
strained by available donor sites and 
the need to débride body eschar expe- 
ditiously to minimize sepsis. Meshing 
of skin grafts results in a "cobblestone" 
appearance that is noticeable on the 
face, although up to a 2 to 1 mesh is 
acceptable for the neck and scalp. Re- 
troauricular and supraclavicular skin 
provide the best midfacial color match, 
but the undersurface of the arm is 
satisfactory and less likely burned. 
Thicker split-thickness skin grafts (in 
children and in adults at least 0.010 
and 0.015 in [0.025 and 0.038 cml], 
respectively) supply better color and 
less wound contraction. Donor sites 
are covered with antibacterial agent- 
impregnated gauze (eg, Xeroform, 
Sherwood, St Louis, Mo), which is 
dried under a heat lamp or with a 
sticky thin plastic sheet (eg, Tega- 
derm, 3M, St Paul, Minn). 

Powder and Electric Burns 


Two types of burns, powder and 
electric, present special problems. 
Powder burns can be “blast” or “flash,” 
a blast from a confined explosion in 
close proximity (eg, muzzle of gun or 
firecracker close to body) or a flash 
from an unconfined or more distant 
explosion." Ophthalmologic examina- 
tion is prudent with any facial powder 
trauma. Flash injuries usually cause 
first- or second-degree damage with 
minimal deposition of foreign material, 
while blasts leave tattoos. Involved 
areas are cleaned with a bland soap, 


flushed copiously with saline, and coat- 
ed with a topical antibiotic ointment to 
await epithelialization. Tattooing from 
a blast further requires the aggressive 
scrubbing of the involved area (soft 
surgical scrub sponge and antibacterial 
soap), débridement of dermal frag- 
ments with a jewelers forceps and 
curette under loupe magnification, ex- 
cision of deep dermis/subdermis parti- 
cles (No. 11 blade, closed with 7-0 
nylon) and dermabrasion of widely 
discolored areas. 

Most electric injuries in the head and 
neck are to the lips, gums, and anteri- 
or part of the tongue of children biting 
an electrical cord, licking a socket, or 
the like, creating "arc" currents across 
short distances via saliva-moistened 
tissues. The other injury, the “contact” 
type, occurs where current enters and 
exits the body (eg, hand on a "live" 
wire and foot on the ground). Whatev- 
er route, there is deep coagulation 
necrosis and the eventual defect is 
much larger than expected from a simi- 
lar thermal burn. The necrotie ulcer 
with raised borders sloughs in 10 to 14 
days, yet demarcation is surgically dis- 
cernible at 48 to 72 hours, aided by 
frozen-section histologic examination 
as needed. In the perioral injuries, 
hemorrhage from an exposed labial 
artery must be anticipated and most 
children with large perioral burns are 
observed in the hospital. Some advo- 
cate conservative care during the de- 
marcation, granulation, and epitheliali- 
zation before repair, while others favor 
débridement within 1 week and then 
reconstruction using excision (wedge 
or "shield") and primary closure, local 
flaps, or grafts." 


TREATMENT BY AESTHETIC UNIT 


Patients with severely burned head 
and neck are treated in aesthetic units 
(Fig 2), and in some instances small 
areas of superficial burn within a unit 
are excised to enable en bloc recon- 
struction. The face is the most chal- 
lenging area in the body to cosmetical- 
ly reform, with the eyelids, mouth, and 
nostrils being of functional signif- 
icance. 


Eyelids 


The protective blink reflex usually 
shields the globe except with chemical 
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Fig 2.— The aesthetic units for graft reconstruc- 
tion of the face are outlined. Hypertrophic scar- 
ring at the junctions of these units (and grafts) 
are common and require dermabrasion. The 10° 
to 20° upward angulation of graft junctions at the 
corners of the mouth and eyelids minimizes 
ptosis. 


fumes or splashes that require copious 
saline irrigation, a search for corneal 
damage, and then antibiotic ointment 
coating. The eyelid skis is the thin- 
nest, and deep burns exjose the globe 
as tissues contract. Evelid burns are 
coated with an antibiotic ophthalmic 
ointment rather than with the usual 
chemotherapy, which irritates the con- 
junctiva. Upper eyelid mobility is cru- 
cial and is best preserved with a thick 
split-thickness graft, if contralateral 
eyelid skin is unavailable. as such has 
less scar contracture than thinner 
grafts yet better pliability than a full- 
thickness graft. The less mobile lower 
lid with only thin tarsal plate support 
is resurfaced with a full-thickness graft 
to minimize ectropion. Sutures around 
the periphery of eyelid grafts are kept 
long, tied over a bolster, and remain 
for 3 to 5 days, with a Frest suture to 
minimize motion. Tarsorrhaphy pro- 
tects an exposed cornea, but frequent 
use of an ophthalmic ointment or meth- 
yleellulose eyedrops is preferrec until 
grafting as sutures promote local infec- 
tion and may tear the traumatized 
eyelid. Late eyelid ectropion is treated 
with a horizontal incision along the 
tarsal plate border away from the lid 
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margin, freeing up the adjacent scar to 
return the eyelid to its normal posi- 
tion, and then thick split-thickness 
grafting of the defect. Reconstruction 
of eyebrows can be accomplished with 
free scalp grafts, punch grafts, or tem- 
poroparietal-scalp flaps, with attention 
to the direction of the Fair follicles.” 


Mouth 


Periora! burns have cosmetic signifi- 
cance, and may compromise the airway 
and alimentation. Reconstruction in- 
volves a eombination ef skin grafting 
and advancement of baccal-labial mu- 
cosa to reform the vermilion border, 
and then internal or 2xternal mouth 
spreaders and stretchmg exercises to 
prevent microstomia. Alimentation is 
accomplished through a straw or a 
nasogastric tube to restrict mobility 
during graft take. 


Auricle 


Ninety percent of patients with head 
and neck burns have aaricular involve- 
ment because of the exposed position, 
lack of subcutaneous tissue, and poor 
blood supply to dissipate heat, and up 
to 25% become infected. Relieving 
pressure on the ear with a foam dough- 
nut or other padding, sandbagging the 
head to avoid sleeping on the ear, and 
the like are supportive (Fig 3). The 
eschar is treated conservatively until 
slough, unless there is widespread ex- 
posure of cartilage, ir which case the 
crust is removed and the cartilage 
buried under the postauricular skin 
until grafting is feasible. Perichondri- 
tis, commonly from Pseudomonas or 
Staphylococcus aureas, presents as 
erythema, edema, amd pain, and is 
treated with antibioties intravenously. 
Chondritis displays as fluctuance and 
is addressed aggressively to avoid the 
total loss of the cartilaginous frame- 
work. A number of approaches have 
been advocated, with the common 
principle of débridinz obviously ne- 
crotic cartilage and using both topical 
and intravenous antibiotic therapy. ^" 
If skin on one side ef the remaining 
cartilage can be preserved, the cos- 
metic result is much improved. Some 
advocate “bivalving” the skin along the 
helical rim and applying antibiotic- 
soaked dressings to she undersurface 


Management of Auricular Burns 


Conservative Local Care 
Minimize Pressure on Auricle 
Débridement of Demarcating Eschar 
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Fig 3.—“Treatment tree" for auricular burns. 


of the skin and cartilage until the infec- 
tion resolves. A better cosmetic result 
is frequently obtained by inserting 
polyethylene catheters in pockets cre- 
ated beneath the anterior and posteri- 
or auricular skin, without exposing the 
cartilaginous framework, and irrigat- 
ing with gentamicin or other appropri- 
ate solution. Transcutaneous antibiotic 
iontophoresis has been successful in 
some instances. Late reconstruction of 
an auricular defect is essentially the 
same as for the cartilage-skin deficit of 
congenital atresias. 


Nose 


After the ear, the nose is most fre- 
quently involved in head and neck 
burns. The thick skin of the lower 
aspect of the nose with its deep seba- 
ceous glands and blood supply favors 
partial. rather than full-thickness 
losses and responds to conservative 
treatment. Nasotracheal tubes com- 
pound nasal rim injury, and are sized 
appropriately for the nostril margins 
and alternated between the nasal cavi- 
ties as needed. The end result of a 
severely burned nose is retraction and 
eversion of the ala. If there is adequate 
cartilage support, an incision along the 
nasal rim and columella (“gull wing” or 
“ram’s horn") with release of the nasal 
tip and placement of a full-thickness 
graft is appropriate." Reconstruction 
of the cartilaginous framework re- 
quires a composite graft and is delayed 
until full scar contracture to allow a 
one-stage reconstruction with an auric- 
ular or septal donor, with local nasal or 
nasolabial flaps for external skin cover- 
age in the latter. 
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Scalp 


Burn alopeeia may be dealt with by 
punch grafts, partial excision and local 
advancements, or rotatien of hair- 
bearing flaps, allowing haw growth to 
camouflage the donor ard recipient 
sites." In the past few years, tissue 
expansion of remaining hair-bearing 
scalp has become the preferred method 
for closure, and may be accomplished 
in one stage with alopecia less than 
50% of the sealp and in two to three 
stages for up to 75%.” In patients with 
larger burns or sparse, patchy alope- 
cia, some improvement of the adjacent 
hairline may be attainable with rota- 
tion of hair-bearing areas although de- 
pendence on a wig is likely. The scalp 
is an excellent donor, having deep folli- 
cles for reepithelialization and a mini- 
mal defect as hair regrows. Grafts of 
0.010 to 0.015 in (0.02 to 9.03 em) can 
be harvested every 7 to 14 days, taken 
1 cm inside the hairline to maintain 
donor appearance. Some hair is trans- 
planted in successive croppings and is 
epilated, except in the beard area of 
the male. 

Neck 


Neck burns present three types of 
problems: tracheotomy access, immo- 
bilization after grafting, and scar con- 
tracture. If tracheostomy is antieipat- 
ed, the anterior neck eschar is excised 
in the first postburn week and resur- 
faced with split-thickness autograft. 
Neck contractures are minimized by 
keeping the neck flat or slightly ex- 
tended (no pillows). Immobilization of 
the neck with sandbags around the 
head usually suffices, although a halo 
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Fig 4.— Pressure from a tight-fitting mask of 
elasticized fabric diminishes postburn hypertro- 
phic scarring. Note the midfacial conformer 
(dense foam rubber) under the mask. 


or collar stent may be necessary. Scar 
contracture may be addressed by 
wide-limbed Z-plasties yet frequently 
require full-thickness excision of scar 
tissue including underlying platysma, 
regrafting, and the placement of a neck 
extension appliance (eg, Watusi rings, 
which are rubberized neck collars) for 
up to 6 months.” 


LONG-TERM CARE 


Wound healing after burns is a com- 
plex series of events that depend on 
such factors as depth of the original 
burn, thickness of grafts, nutrition, 
age, and genetic factors, including the 
tendency to hypertrophic scars. In 
general, the thicker the skin graft the 
better the color match and texture- 
lubrication (transplanted sebaceous 
glands), and the less the contracture. 
Grafts are sheltered from sunlight 
with hats or sunscreen for the remain- 
der of the patient’s life, and moisturiz- 
ing ointments are frequently neces- 
sary. Early pressure on skin grafts and 
stretching exercises minimize contrac- 
ture and hypertrophic scarring. Over 
widely burned areas, pressure is ap- 
plied with elasticized fabric masks 
(same material as leg support stock- 


ings, Fig 4), which on the inner surface 
are further reinforced with foam in- 
serts for contoured compression over 
crucial areas such as the nose.” Cus- 
tom-made clear plastic masks are an 
alternative in the lower midface and 
minimize the “banditlike” appearance, ' 
Whether elasticized or plastic, masks 
are worn at least 16 hours a day for 
6 to 12 months and the fit is checked 
frequently. It is emphasized to the 
patient that the position of comfort is 
usually the position of scar contrac- 
ture, and that daily range of motion 
exercises are mandatory. With exten- 
sive facial burns, even the most metic- 
ulous tissue preservation and recon- 
struction will likely yield suboptimal 
results, for which patients and their 
families must be prepared. Revision is 
delayed for at least 6 months, 1 year in 
many cases, to allow scar softening and 
the full manifestation of any residual 
disfigurement. During the maturation 
phase, judicious use of depo-steroid 
injections by needle or air injector may 
be helpful, with attention to both the 
total steroid dose administered (for 
systemic side effects) and the dose in 
any particular area (to avoid depig- 
mentation and/or atrophy). Long-term 
follow-up for carcinoma arising from a 
burn scar (average latency of 35 years, 
30% in head and neck region) is 
mandatory.” 


COMMENT 


The head and neck surgeon is initial- 
ly involved in the care of severe head 
and neck burns at hospitalization, eval- 
uating for inhalation injury, and main- 
taining tracheobronchial hygiene. A 
decision regarding intubation and/or 
tracheotomy must be made with the 
knowledge of the patient's airway and 
projected hospitalization. Due to the 
cosmetic significance, the head and 
neck is carefully débrided and grafted 
in aesthetic units with maximum pres- 
ervation of tissue, facial contours, and 
function, especially in the perioral and 
periorbital regions. In the severely 
burned, reconstruction requires multi- 
ple operations and prolonged reha- 
bilitation. 
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Interaction of Cocaine With Nasal Mucosa 


Richard T. Jackson, PhD, Stephen J. Hersey, PhD 


€ Canine nasal mucose was studied in 
vitro to examine (1) the preduction of vaso- 
constriction by cocaine and, (2) the epitheli- 
al permeability of cocaine Cocaine, by it- 
self, failed te induce any contraction of the 
nasal blood vessets but did enhance con- 
tractions resulting from e»ectrical stimula- 
tion or addition of morepimephrine. Results 
indicate that cocaine produces vasocon- 
striction by blocking the reuptake of endog- 
enous norepinephrine rather than any di- 
rect action on vescular smooth muscle. 
Cocaine was foune to be three times more 
permeable than sucrose, which has a simi- 
lar molecular weight. The transepithelial 
permeability of cocaine was independent of 
direction ard did mot display competition. 
Results indicate that cocaine permeates by 
simple diffusion and that the relatively high 
permeability is due to a greater lipid solubi- 
lity. Cocaine was found to accumulate in the 
nasal mucosa. A significent portion of the 
accumulation is associated with specific 
sites that are characteristic of catechol- 
amine uptake sites. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:975-979) 


tolaryngologists often use cocaine 

in nasal] surgery because this 
agent combines excellent anesthetic 
and vasoconstrictive properties. Ac- 
cording to standard textbooks of phar- 
macology, the anesthetic property of 
cocaine is due to the competition of 
cocaine with calcium ions for a site in 
the nerve membrane that controls the 
passage of sodium ions This blockade 
of sodium current interferes with the 
generation of the nerve impulse and, 
thus, produces anesthesia.’ The vaso- 
constrictive property of cocaine has 
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been ascribed to the blockade of the 
norepinephrine reuptake receptor. 
Norepinephrine that is released during 
sympathetic nerve activity normally is 
taken up by the presynaptic neuron 
and recycled for future use. Cocaine is 
postulated to block this reuptake, al- 
lowing the norepinephrine to accumu- 
late in the synaptic cleft. Thus, cocaine 
enhances the action of norepinephrine 
on alpha receptors of the smooth mus- 
cle in nasal blood vessels resulting in a 
prolonged vasoconstriction. 

Recent investigations of cocaine ac- 
tion on vascular smooth muscle have 
suggested that the textbook view of 
how cocaine produces vasoconstriction 
is incorrect or incomplete.’ These stud- 
ies have raised the possibility that 
cocaine produces contraction of vascu- 
lar smooth muscle directly and inde- 
pendently of sympathetic nerve 
activity. 

In view of the questions raised as to 
the mechanism of cocaine-induced va- 
soconstriction, and the renewed inter- 
est in the pharmacology of cocaine as a 
drug of abuse,’ it seemed reasonable to 
reinvestigate some aspects of cocaine 
interaction with nasal mucosa. The pri- 
mary goal of this study was to test the 
postulate that cocaine acts directly on 
vascular smooth muscle. Additionally, 
since topical intranasal application is 
the usual clinical, as well as abusive, 
route for cocaine administration, we 
have examined the permeability of the 
nasal mucosa to cocaine to determine if 
there are any special or unusual mech- 
anisms that could justify the common 
perception that the nasal mucosa is 
highly permeable to cocaine. 

The results of this study indicate 
that cocaine does not act directly on 
the smooth muscle of nasal blood ves- 
sels, but produces vasoconstriction by 
enhancing sympathetic neurotransmit- 
ter activity. Moreover, the rapid per- 
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meation of the nasal mucosz by cocaine 
appears to be accounted for by the 
simple diffusion of this lgpid-soluble 
weak base. 


MATERIALS AND METHODS 
Materials 


All of the experiments were performed 
using canine nasal mucosa. The tissue was 
obtained, as described previously,’ from 
mongrel dogs that had been killed for other, 
unrelated, experimental procedures. 

Chemicals used were of the highest purity 
available. Sources for some of the reagents 
employed were as follows: [^C sucrose (700 
mCi/mmol) and tritiated ["Hjcocaine (31 
Ci/mmol) were from New England Nuclear 
(Boston, Mass); nonradioactive cocaine was 
from Roxane Laboratories (Columbus, 
Ohio); imipramine and norepinephrine were 
from Sigma Chemical Co (St Louis, Mo). The 
incubation medium contained, m millimoles: 
sodium chloride, 132,4: potassium chloride, 
5.4; calcium chloride, 1.0; magnesium chlo- 
ride, 1.2; glucose, 5.0; and, phosphate buffer, 
6.0 (pH 7.4). The solutions were gassed with 
100% oxygen and maintained at23"C. 


Contraction of Nasal Blocd Vessels 


Constriction of nasal blood vessels was 
measured in vitro as the contraction of strips 
of nasal mucosa mounted in a muscle bath. As 
described previously, nasal mucosa con- 
tracts when stimulated electrically or treat- 
ed with a-adrenergic agonists." ` The tension 
generated by the nasal mucosa :s due to con- 
traction of the vascular smooth muscle pre- 
sent in the tissue. Nasal mucosa was mount- 
edin a muscle bath with one end fixed and the 
other end fastened to a force transducer. The 
tension developed by the tissue was recorded 
on a stripchart recorder.” Bollowing an 
equilibration period, resting tension was set 
at 0.5 g and the responses to exogenous 
agents and electrical stimulation were 
recorded. 


Permeability of Nasal Mucosa 


The permeability of the nasal mucosa to 
cocaine was measured in vitro as previously 
described.’ The nasal mucosa was mounted 
as a flat sheet between the halves of a flux 
chamber. Both halves of the chamber were 
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filled with incubation medium (5 mL on each 
side) and the tissue was allowed to equili- 
brate for 30 minutes with several changes of 
solution. The solutions were stirred and aer- 
ated by continuous bubbling with oxygen. 
The permeability of the mucosa was assessed 
by measuring the flux of radiolabeled tracer 
compounds. Radiolabeled tracer was added 
to one side of the chamber and samples were 
withdrawn from the other side at timed in- 
tervals. Samples also were obtained from the 
labeled side to permit the necessary calcula- 
tions. The samples were mixed with 5 mL of 
scintillation cocktail (Hydrocount, Baker 
Chemical Co, Phillipsburg, NJ) and counted 
in a liquid scintillation counter with automat- 
ic quench correction (LS7500, Beckman, Ful- 
lerton, Calif). 

The appearance of tracer (disintegrations 
per minute) on the nonlabeled side was plot- 
ted as a function of time. The slope of this plot 
was used to calculate the permeability coeffi- 
cient according to the expression: 


P, =(X/X,) (V/At) 


where X, is the increment in tracer concen- 
tration (disintegrations per minute per milli- 
liter) on side 2, X, is the tracer concentration 
on the labeled side, V, is the volume (in cubic 
centimeters) on side 2, A is the tissue area (in 
cubic centimeters), and t is the time interval 
(seconds). The calculated values are ex- 
pressed as centimeters per second. Since the 
permeability coefficient normalizes for tissue 
area, tracer concentration, and time, this 
value is directly comparable between com- 
pounds and between experimental 
procedures. 


Accumulation of Cocaine 


The uptake, or accumulation, of sub- 
stances by nasal mucosa was measured by 
incubating pieces of mucosa in the presence 
of radiolabeled compounds. The more vascu- 
larized portions of the nasal mucosa from the 
septum and floor of the nasal passage were 
cut into pieces of approximately 3x3 mm. 
The pieces were rinsed several times with 
ineubation medium and divided into groups 
of four to six pieces, each group weighing 
about 100-mg wet weight. Individual groups 
of tissue were transferred into vials contain- 
ing 1 mL of incubation medium containing 
radiolabeled tracer. Test agents were added 
to the incubation medium as appropriate. 
Following an incubation period, the tissue 
pieces were removed from the medium, 
quickly blotted on filter paper, and weighed 
to obtain the wet weight. An aliquot of the 
incubation medium was taken to measure the 
concentration of tracer in the bulk medium. 
The tissue pieces were placed in a tared tube 
and dried overnight at 70°C to obtain the dry 
weight. The tissue water content was calcu- 
lated as the difference between the wet and 
dry weights. The dried tissue was digested 


with 250 uL of concentrated nitric acid and a 
25-uL aliquot of the digest was counted by 
liquid scintillation to determine the tissue 
content of radiolabeled tracer. The uptake of 
tracer was expressed as the ratio of tracer 
concentration in tissue water to that in the 
bulk medium. Expressing the uptake as a 
ratio of concentrations allows for variations 
in tissue water content and tracer concentra- 
tion. Additionally, the ratio permits inter- 
pretation of the distribution of the tracer as 
follows: a ratio of less than 1.0 would indicate 
that the tracer is excluded from a compart- 
ment within the tissue, eg, a substance may 
be excluded from the intracellular spaces; a 
ratio of 1.0 indicates equilibration of tracer 
with the total tissue water, ie, both extracel- 
lular and intracellular water; a ratio of great- 
er than 1.0 demonstrates a true accumulation 
and indicates the existence of a compartment 
within the tissue that can concentrate the 
tracer by binding or sequestration. 


RESULTS 
Contraction of Nasal Blood Vessels 


The data shown in Fig 1 represent 
typical examples of the effect of co- 
caine on contraction of in vitro nasal 
mucosa. The upper panel shows the 
contractile response to electrical stim- 
ulation, first in the absence and then in 
the presence of cocaine. The contrac- 
tile response has been shown previous- 
ly to result from the release of norepi- 
nephrine by nerve terminals present in 
the tissue." In the presence of cocaine, 
the contractile response to electrical 
stimulation is enhanced and relaxation 
is inhibited, ie, it takes longer for the 
tension to return to baseline. In a 
series of preparations from four ani- 
mals, cocaine enhanced the response to 
electrical stimulation by an average of 
20%. 

To test for a direct action of cocaine 
on the nasal blood vessel smooth mus- 
cle, preparations of nasal mucosa were 
treated with cocaine additions over the 
concentration range of 10° to 10° 
mol/L. As shown in the lower panel of 
Fig 1, cocaine by itself induces no 
contraction of the nasal blood vessels. 
Also shown is the response to the 
addition of exogenous norepinephrine, 
which serves as evidence that the tis- 
sue is responsive to added contractile 
agents. 

These results are interpreted to in- 
dicate that the effects of cocaine on 
nasal blood vessel contractility are due 
solely to an enhancement of adrenergic 


976 = Arch Otolaryngol Head Neck Surg—Vol 117, September 1991 


5x10 *mol/L Cocaine 


DE 2° 


I I 
19 10° it 19* 
C C C NE 





Fig 1.—The upper panel shows a typical con- 
tractile response of isolated nasal mucosa to 
electrical stimulation. After the addition of co- 
caine there is an increase in the size of the 
response as well as a lengthening of the relax- 
ation phase. The lower panel shows a lack of 
response to cocaine (C) alone at increasing mo- 
larity, although the tissue responds to norepi-. 
nephrine (NE). 


stimulation. Additional evidence for 
this mechanism of action of cocaine was 
obtained in experiments of the type 
displayed in Fig 2. Here (upper panel) 
it is shown that cocaine enhances and 
prolongs the contractile response to 
exogenous norepinephrine. Imipra- 
mine, a tricyclic antidepressant, also 
was found to enhance the response to 
norepinephrine (Fig 2, lower panel) 
and to electrical stimulation (data not 
shown). Although the effects of imipra- 
mine were found to be similar to those 
of cocaine, it was noted that imipra- 
mine is less potent than cocaine. 


Cocaine Permeability 


The ability of cocaine to permeate 
the nasal mucosa was assessed by trac- 
er flux studies. The permeability coef- 
ficient obtained for cocaine is given in 
Table 1. For comparison purposes, Ta- 
ble 1 also contains a value for sucrose, 
obtained in the present series of ex- 
periments, and permeability coeffi- 
cients for selected compounds obtained 
in previous studies.' The permeability 
of the nasal mucosa to cocaine was 
found to be greater than that of su- 
crose, despite their similar molecular 
weights. The relatively greater perme- 
ability of cocaine, compared with su- 
crose, could be due to the greater lipid 
solubility of cocaine or, possibly, to the 
presence of a specific permeation 
mechanism for cocaine, eg, a mem- 
brane transporter. A series of tests 
was performed to distinguish between 
these possibilities. 

The permeability coefficients for co- 
caine and sucrose were calculated from 
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Fig 2. — The upper panel shaws the contractile response of the nasal mucosa to norepinephrine (NE) 
before and after a dose of cocaine. The lower panel shows a similar, but smaller, enhancement by 
imipramine. R indicates rinsing the incubation chamber. 
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Fig 3.— Upteke of tritiated cocaine and sucrose by pieces of nasal mucosal tissue was measured as a 
function of time. The uptake-s expressed as the ratio of radioactivity in tissue water (disintegrations 
per minute permicroliter) to that in the incubation medium. The data points are the average of triplicate 
determinaticns from a single- representative experiment. 


tracer flux measurements performed 
in both directions, ie, frsm the epitheli- 
al side (air) to the serosal side (bone), 
and vice versa. The permeability coef- 
ficients obtained did not differ signifi- 
cantly and. therefore, the permeability 


+» of the nasal mucosa te both sucrose 


and cocaine is mdeperdent of direc- 
tion. The addition of an excess 


(10 * mol/L) of nonradiolabeled cocaine 
to the side containing the tracer co- 
caine neither inhibited nor enhanced 
the flux of the radioactive tracer. 
Moreover, it was found that the addi- 
tion of excess nonradiolabeled cocaine 
had no effect on the tracer flux of 
sucrose. Taken together, these results 
indicate that cocaine permeates the 
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Table 1.—Permeability Coefficients 
(P,) for Nasal Mucosa* 

















Molecular P,, 1074 
Compound Weight cm/s 
Cocaine 303 0.68 + .06 







Sucrose 342 0.20 + .03 
Watert 18 2.39 
Polyethylene glycolt 5000 






1100 


* Experimental values are given as the mean + SE 
for eight determinations. 
tData from reference 5 


Cholecystokinint 






nasal mucosa by a process of simple 
diffusion and not by using any special- 
ized membrane transport system. 


Cocaine Uptake 


The results of the contractility ex- 
periments indicate that cocaine acts by 
interfering with the reuptake of nor- 
epinephrine. This mechanism of action 
would imply that cocaine binds to the 
uptake transporter and, possibly, is 
taken up by presynaptic nerve termi- 
nals. To obtain additional evidence for 
this mechanism of action, experiments 
were designed to detect the binding or 
accumulation of cocaine by the nasal 
mucosa. To enhance the detection of 
any binding, portions of the tissue that 
were highly vascular, and presumably 
highly innervated, were selected for 
these studies. In addition te measuring 
the uptake of cocaine, parallel mea- 
surements of the uptake of sucrose 
were performed. Since sucrose is a 
fairly large, hydrophilic molecule, it 
does not cross cell membranes and is, 
thus, restricted to the extracellular 
water. Therefore, the uptake of su- 
crose provides a measurement of the 
extracellular water compartment and 
the accumulation ratio for sucrose is an 
estimate of the fraction of total water 
that exists in the extracellular space. 

The accumulation of sucrose and co- 
caine by pieces of nasal mucosa is 
shown in Fig 3. As indieated, both 
compounds are taken up rapidly and 
reach a steady state within 15 to 20 
minutes. In the case of sucrose, the 
steady-state accumulation ratio was 
found to be essentially unity (the mean 
value for eight experiments was 0.92). 
Since sucrose is confined tc the extra- 
cellular space, these results indicate 
that the nasal mucosa contains only a 
small cellular compartment. In con- 
trast to sucrose, cocaine was found to 
accumulate to a ratio significantly 
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Table 2.— Accumulation of 
Radiolabeled Cocaine by Nasal 
Mucosa* 






Accumulation 
Ratio 





Compound Added 


None 3.18 + 0.41 
Cocaine, 107 mol/L 2.07 + 0.30 
Norepinephrine, 107 mol/L 2.13 + 0.34 
Imipramine, 1075 mol/L 2.19. X 0.20 


* Experimental values are given as mean + SE for 
eight experiments each performed in triplicate. All 
values obtained with compounds added were signif- 
icantly different from the control (no addition) with 
P< .05. 














greater than unity, indicating that this 
compound is bound or sequestered. 
The accumulation ratio for cocaine 
ranged from 2.5 to 4.2 in this series of 
experiments and was always found to 
exceed unity. 

Further characterization of the accu- 
mulation of cocaine was investigated 
by measuring the accumulation in the 
presence of agents that might be ex- 
pected to compete for the accumulation 
sites. These included nonradiolabeled 
cocaine, norepinephrine, and imipra- 
mine. The results of these studies are 
given in Table 2. The addition of a 
1000-fold excess of cocaine reduced the 
accumulation ratio from a mean value 
of approximately 3.0 to a value of 
about 2.0. Similarly, the presence of 
norepinephrine or imipramine reduced 
the accumulation of cocaine. None of 
these agents had any effect on the 
accumulation of sucrose. It is noted 
that none of the compounds tested, 
even at high concentration, were able 
to reduce the accumulation ratio of 
cocaine to unity. 


COMMENT 


The increased awareness of the use 
of cocaine and its derivatives as drugs 
of abuse has led to a renewed interest 
in the pharmacology and pharmacoki- 
netics of cocaine. This interest has 
been enhanced by recent studies sug- 
gesting that cocaine may exert direct 
effects on vascular smooth muscle’ and 
that this direct action may contribute 
to untoward side effects such as coro- 
nary vasospasm. Clinically, the major 
use of cocaine is in rhinologic surgery, 
where it has long been recognized as 
an excellent topical anesthetic and va- 
soconstrictor. Since the nasal mucosa 
represents the primary portal of entry 
for cocaine, both in clinical and recre- 
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Fig 4.— Schematic diagram of the accepted mechanism whereby cocaine (and imipramine) induce 


vasoconstriction. NE indicates norepinephrine. 


ational uses, it seemed appropriate to 
reexamine the interaction of cocaine 
with this tissue. In particular, we have 
examined the questions of the mecha- 
nism of vasoconstriction by cocaine and 
whether there is a basis for the popu- 
lar impression that the nasal mucosa is 
unusually permeable to cocaine. 
Figure 4 presents a schematic view 
of the generally accepted mechanism 
by which cocaine produces a prolonged 
constriction of nasal blood vessels. A 
constant, or tonic, level of sympathetic 
neuronal activity results in the contin- 
uous release of norepinephrine into the 
synaptic cleft on the smooth muscle of 
the nasal blood vessels. The norepi- 
nephrine activates alpha receptors to 
induce contraction of the muscle. Nor- 
mally, the norepinephrine is transport- 
ed back into the presynaptic neuron by 
an uptake mechansim and can be re- 
constituted into granules for later re- 
lease. Cocaine acts by competing with 
norepinephrine for the uptake trans- 
porter and thus blocks the removal of 
norepinephrine. The prolonged pres- 
ence of norepinephrine leads to pro- 
longed activation of the alpha receptor 
and enhanced constriction of the blood 
vessels. Other agents, such as the tri- 
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cyclic antidepressants, are also be- 
lieved to act by blocking the removal of 
biogenie amines. The critical predic- 
tion arising from this model is that 
cocaine does not produce vasoconstric- 
tion direetly, but only enhances the 


constriction resulting from  neuro- 
transmitters. 
Vasoconstriction results from the 


contraction of the smooth muscle of the 
nasal blood vessels, which can be mea- 
sured directly in vitro as tension devel- 
opment by strips of nasal mucosa." In 
this study, applieation of cocaine at 
concentrations as high as 10 " mol/L 
did not result in contraction of nasal 
blood vessels, although lower doses of 
cocaine were found to enhance the 
contractions produced by electrical 
stimulation or the addition of norepi- 
nephrine. Thus, for nasal blood ves- 
sels, cocaine does not appear to act 
directly on the vascular smooth mus- 
cle, but produces vasoconstriction by 
the accepted mechanism of blocking 
the reuptake of norepinephrine re- 
leased from sympathetic nerve termi- 
nals. These findings also indicate that 
cocaine will not induce vasoeonstric- — 
tion in the nasal vasculature unless 
there is a sympathetic “tone.” 


Cocaine—Jackson & Hersey 


The results of this study appear to 
confliet with recent studies that co- 
caine can produce direct contraction of 
vascular smooth muscle.’ This is par- 
tieularly so in the case of the umbilical 
artery that lacks sympathetic innerva- 
tion." While we cannet explain the ap- 
parent differences between these stud- 
ies and ours, the action of cocaine on 
nasal blood vessels appears to be com- 
pletely dependent on sympathetic 
nerve activity. It is possible that dif- 
ferent vascular beds contain smooth 
muscle that is sensitive to cocaine di- 
rectly. Another possibility is that vas- 
cular beds may be regulated by biogen- 
ie amines other than norepinephrine 
and cocaine may block the uptake of 
these substances. Tkis possibility is 
suggested by the Gbservation that 
imipramine, which is believed to be 
more selective for serotonin uptake," 
is less effective than cecaine in enhanc- 
ing alpha adrenergic-mediated contrac- 
tions of the nasal blood vessels. Thus, 
partial explanations of the differences 
in studies of cocaine effects on smooth 
muscle may include differences in en- 
dogenous regulatory amines as well as 
differences in the smocth muscle itself. 

Further evidence for the mechanism 
of action of cocaine was obtained in the 
studies of cocaine accumulation. Here 
it was found that cocaine accumulates 
in nasal mucosa to a ratio that is 
significantly greater than unity. An 
accumulation ratio of approximately 
one would be expected if the substance 
simply equilibrated wih the total tis- 
sue water, or a ratio of less than one if 
the substance equilibrated only with 
extracellular water. Indeed, such a 
result was found for sucrose that is 
expected to undergo sample equilibra- 
tion with the extrazellular water. 
Since the accumulation ratio found for 
Sucrose was clese to one, the nasal 
mucosa appears o consist primarily of 
extracellular space with only a small 
(<8%) cellular component. This obser- 
vation is consistent with the fact that 
the nasal mucosa is composed of a thick 
connective tissue layer with a thin 
epithelium and sparse cellular ele- 
ments. The accumulation of cocaine 


above the ratio of one demonstrates — 


that this compound is sequestered by 
cellular elements. A portion of the 
cocaine aecumulated above simple 


equilibration was found to be seques- 
tered nonspecifically, since this portion 
could not be blocked by addition of a 
1000-fold excess of nonlabeled cocaine. 
However, a significant portion of the 
accumulated cocaine was specifically 
sequestered. This portion of the accu- 
mulation was blocked by norepineph- 
rine and imipramine as well as excess 
cocaine. Accordingly, the specific com- 
ponent appears to be associated with a 
catecholamine uptake mechanism. 
While these results provide evidence 
for the interaction of cocaine with a 
catecholamine uptake system in the 
nasal mucosa, this study cannot deter- 
mine whether the specific accumula- 
tion of cocaine is due to binding of the 
cocaine to the uptake site or whether 
cocaine is actually transported into and 
accumulated by the nerve terminals. 

It is widely assumed that cocaine 
rapidly penetrates the nasal mucosa. 
Thus, topical application is effective 
clinically and intranasal administration 
is a preferred route for abuse of this 
compound. Although there have been 
articles on the rate at which intranasal 
cocaine appears in the blood," direct 
measurement of the permeability of 
the nasal mucosa to cocaine, as far as 
we are aware, has not been reported 
until now. The results of this study 
show that cocaine is moderately per- 
meable, being about three times more 
permeable than sucrose but much less 
permeable than water. The permeabil- 
ity of cocaine appears to be due to 
simple diffusion. Sinee the flux was 
found to be unaffected by addition of 
excess nonlabeled cocaine or the direc- 
tion in which the flux was measured, 
there is no evidence for a specific or 
mediated transport mechanism. The 
greater diffusional permeability of co- 
caine compared with sucrose, which 
have similar molecular weights, most 
likely is due to the greater lipid solu- 
bility of cocaine. Since cocaine is a 
weak base with a pH of 5.6, at physio- 
logic pH most of the cocaine will exist 
as the uncharged, lipid soluble form. In 
contrast to the hydrophilic sucrose, the 
existence of an uncharged form of co- 
caine allows more rapid partitioning 
between the aqueous medium and the 
epithelial cells that constitute the ma- 
jor permeability barrier.’ Although the 
permeability of cocaine is greater than 
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that of similar-sized hydrophilic com- 
pounds, the rate at which cocaine per- 
meates the nasal mucosa is not unique- 
ly high. This is better appreciated, 
perhaps, if the tracer flux values are 
expressed as transfer rates. For our 
set of experiments, the steady-state 
transfer of cocaine was calculated to 
average 2% per hour per square eenti- 
meter of mucosal surface area. Since 
the rate of clearance of most sub- 
stances from the nasal passage" is 
much faster than the -ransmucosal 
transfer rate for cocaine, only a small 
fraction of the applied cocaine would be 
absorbed. The limited contact time to- 
gether with the moderate permeability 
of cocaine require the use of extremely 
high concentrations (2.3 mol/L) to 
achieve effective levels (<.1 mmol/L) 
of cocaine in the nasal tissue within the 
few minutes required tc observe a 
response to topical applications of this 
agent. 


This work was supported, ir part, by the 
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e To better understand the factors in- 
volved in chronic sinusitis in childhood, we 
cultured the sinuses, middle meatus, and 
nasopharynx in 39 children requiring surgi- 
cal intervention. Sixty-nine percent of these 
patients had other medical problems, in- 
cluding asthma (49%) and immunologic 
compromise (18%). We cultured coagulase- 
negative staphylococcus in 18 patients, 
Streptococcus viridans in 14 patients, nor- 
mal flora in 10 patients, Staphylococcus 
aureus in nine patients, group D streptococ- 
cus in five patients, Corynebacterium in five 
patients, Haemophilus influenzae in three 
patients, Neisseria in three patients, and 
Streptococcus pneumoniae, group A strep- 
tococcus, Escherichia coli, Pseudomonas 
aeruginosa, Klebsiella oxytoca, Propioni- 
bacterium acnes, Actinomyces, and an an- 
aerobic gram-negative bacillus in one pa- 
tient each. Cultures yielded no growth in 
nine patients. A strong association between 
cultures of the middle meatus obtained ipsi- 
laterally and cultures of the maxillary (83%) 
and ethmoid sinuses (80%) occurred. A 
poor correlation was found between cul- 
tures of the nasopharynx and maxillary 
(45%) and ethmoid sinuses (49%). All seven 
patients who had both maxillary and eth- 
moid sinus cultures showed the same or- 
ganisms in both sinuses. Only 41% of or- 
ganisms were found on both sides when 
procedures were performed bilaterally. Cul- 
tures of the middle meatus appear to be 
sensitive and specific for organisms within 
sinuses. The presence of predominantly 
nonvirulent organisms in low titers sug- 
gests that additional factors other than bac- 
terial overgrowth contribute to the patho- 
genesis of chronic sinusitis in children. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:980-983) 


he management of children with 

chronic sinusitis has been the sub- 
ject of widely divergent opinion, in 
part because the number of satisfac- 
tory clinical studies regarding this is- 
sue has been limited. Most treatments 
are empirically based because the mi- 
crobiology of normal sinuses and 
chronic sinusitis in children is not 
known. 

In studies conducted on adults with 
chronic sinusitis, anaerobes were re- 
covered in large numbers. Frederick 
and Braude' isolated anaerobes in 52% 
of adult sinus aspirates, whereas Car- 
enfelt et al’ found anaerobes in 25% to 
50% of chronically infected maxillary 
sinuses. The importance of underlying 
disease on the results of cultures is 
unknown. 

Our purpose was to determine the 
pathogens present in children with 
chronic sinusitis requiring surgical in- 
tervention and to correlate cultures 
obtained from sites in the nose (middle 
meatus) and nasopharynx with organ- 
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isms present within the maxillary, eth- 
moid, and sphenoid sinuses. 


MATERIALS AND METHODS 


All children were referred to one of three 
otolaryngologists at the Division of Pediatric 
Otolaryngology, The Johns Hopkins Medical 
Institutions, Baltimore, Md, for evaluation 
of recurrent (24 acute episodes per year) or 
persistent (26 weeks) sinus complaints, in- 
cluding purulent nasal drainage, nasal ob- 
struction, facial fullness, halitosis, chronic 
cough, and severe asthma. Otolaryngologic 
examination was performed with particular 
attention to the endoscopic intranasal visual- 
ization of the middle meatus using a short, 
2.7- or 4-mm 0° or 30° Storz-Hopkins tele- 
scope. Evaluation included plain sinus roent- 
genograms and/or computed tomographic 
scans in all patients. After failure of medical 
management, which included at least a 6- 
week course of antibiotics against p-lacta- 
mase-producing organisms and roentgeno- 
graphie evidence of sinusitis, surgery was 
performed. 

At the time of surgery, patients were anes- 
thetized and intubated, and the nose was 
decongested with 0.05% xylometazoline hy- 
drochloride (Otrivin) Cocaine flakes on 
moist cotton carriers were placed in the infe- 
rior, middle, and superior meatus. After ade- 
quate decongestion, a 4- or 2. 7-mm 0° Storz- 
Hopkins telescope was used to examine the 
nose; Calgee swabs were used to culture the 
nasopharynx and middle meatus, carefully 
avoiding contamination fram the vestibule 
and anterior aspect of the rose. Swabs were 
immediately placed in anaerobic and aerobic 
media and sent to the micrcbiology laborato- 
ry for plating. Patients then underwent an- 
tral irrigations and/or functional endoscopic 
sinus surgery. Following infundibulotomy, 
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removed ethmoid tissue was sent for anaero- 
bie and aerobic cultures. Middle meatal an- 
trostomy or antral irrigation allowed access 
to maxillary sinus contents for tissue or aspi- 
ration cultures. The remainder of the endo- 
scopic sinus surgery was performed as de- 
scribed elsewhere.” 

Results of cultures were correlated be- 
tween the middle meatus and maxillary si- 
nus, middle meatus and ethmoid sinus, naso- 
pharynx and maxillary snus, nasopharynx 
and ethmoid sinus, maxillary and ethmoid 
sinuses, nasopharynx amd middle meatus, 
and right and left maxillary and ethmoid si- 
nuses. A positive correlation was implied if a 
culture yielded a pathogen from both sites or 
if both sites showed no pathogens (no growth 
or normal respiratory flora). A negative cor- 
relation was implied if a sinus pathogen cul- 
tured fromone site was nc- cultured from the 
other site. Since gross purulence was rarely 
observed, adequate material for Gram's 
staining was not available. Normal respira- 
tory flora refers to culturmg two or more of 
the following: a-hemoly-ic streptococcus, 
Corynebacteria, Neisseria, and coagulase- 
negative staphylococcus with no predomi- 
nant organism. 

Allergy evaluations wer» conducted with a 
careful history of symptoms associated with 
allergen exposure and skin tests. Skin tests 
were performed using prick-puncture' or in- 
tradermal techniques with extracts of 10 or 
more aeroallergens appropriate for the Balti- 
more area. 

Informed consent was odtained from each 
patient, which allowed a search of their medi- 
cal records. 


RESULTS 


The study included 39 patients, 15 
months to 19 years of age (median, 7 
years; mean, 8.6 years) Boys outnum- 
bered girls, 27 to 12. There were 38 
white patients and one »lack patient. 

A significant medica. history other 
than sinusitis was elicited in 27 (69%) 
of 39 patients. Nineteen patients had 
asthma, 15 of whom required long- 
term medications. Nine of these chil- 
dren were receiving steroids systemi- 
cally; another four chidren required 
steroid inhalation. Four patients had 
immunoglobulin disorders, including 
common variable immunodeficiency 
(two), IgA deficiency (ene), and IgG2 
deficiency (one). Other medical disor- 
ders included cerebral palsy in two 
patients, immotile cilia syndrome in 
one patient, rhabdomyosarcoma treat- 
ed with chemotherapy im one patient, 
and type I diabetes mellitus requiring 


insulin in one patient. The average 
preoperative white blood cell count 
was  8&.4x10'/L (range, 9.2 to 
17.9 x 10°/L; median, 7.7 x 10°/L) with 
only 24% of patients (6/25) having 
counts greater than 10 x 10°/L. Nine of 
18 patients evaluated by skin testing 
had one or more positive tests for 
aeroallergens. No correlation was ob- 
served between presence of positive 
skin test results and the presence of a 
positive sinus culture (P=.26, Fisher's 
Exact Test) Furthermore, there was 
no correlation between the presence of 
asthma and pathogenic sinus organ- 
isms (P —.22, Fisher Exact Test). 

Operations performed included in- 
tranasal ethmoidectomies on 29 chil- 
dren, middle meatal antrostomies in 
eight children, sphenoidotomies in 
three children, and antral irrigations in 
10 children. Surgery was bilateral in 29 
cases and unilateral in 10 cases. Twen- 
ty-seven cultures were obtained from 
the nasopharynx, 50 from the middle 
meatus, 22 from the maxillary sinuses, 
48 from the ethmoid sinuses, and four 
from the sphenoid sinuses. 

Sinus culture results (Table 1) 
showed aerobic growth of coagulase- 
negative staphylococcus (predominant- 
ly Staphylococcus epidermis) in 18 pa- 
tients, Streptococcus viridans in 13 
patients, “normal respiratory flora” in 
ten patients, Staphylococcus aureus in 
nine patients, group D streptococcus in 
five patients, Corynebacterium in five 
patients, Haemophilus influenzae in 
three patients (one third B-lactamase 
producing) Neisseria in three pa- 
tients, and Streptococcus pneumoniae, 
group A streptococcus, Escherichia 
coli, Pseudomonas aeruginosa, and 
Klebsiella oxytoca in one patient each. 
Only three anaerobes were cultured, 
including Propionibacterium acnes, 
Actinomyces, and an anaerobic gram- 
negative bacillus in one patient each. 
No growth was found in at least one 
sinus in nine patients. Polymicrobial 
sinus infections were found in 24 pa- 
tients, infections with single organisms 
were found in 14 patients, and one 
patient had no growth from any sinus. 
To verify that our culture techniques 
were adequate to isolate anaerobes, 
the oral cavities were swabbed in two 
patients demonstrating heavy growth 
of anaerobes. 
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Table 1.—Cultured Organisms 


Aerobes 

Coagulase-negative 

staphylococcus 
Streptococcus viridans 
Normal respiratory flora 
Staphylococcus aureus 
Group D streptococcus 
Corynebacterium 
Haemophilus influenzae 
Neisseria 
Streptococcus pneumeniae 
Group A streptococcus 
Escherichia coli 
Pseudomonas aeruginosa 
Klebsiella oxytoca 

Anaerobes 

Propionibacterium acnes 
Actinomyces species 
Anaerobic gram-negative bacillus 
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Twenty-one patients were receiving 
antibioties at the time of surgery, in- 
cluding cefaclor (five patients), amoxi- 
cillin (three patients) erythromycin 
and sulfasoxazole (three patients), 
amoxicilin and clavulanate (two pa- 
tients), cefuroxime (two patients), ce- 
phalexin (two patients), sulfamethoxa- 
zole and trimethoprim (two patients), 
ceftazidime (one patient), and tetracy- 
cline (one patient). Of this group re- 
ceiving antibiotics preoperatively, 15 
patients had had polymicrobial infec- 
tions and six had unimicrobial infec- 
tions. The relationship between preop- 
erative antibiotic therapy and the 
presence of sinus pathogens showed no 
correlation (P=.38, Fisher’s Exact 
Test). Cultures of sinuses yielded 
pathogenic organisms sensitive to the 
antibiotic being administered in 11 of 
21 patients, while cultures yielded or- 
ganisms resistant to the antibiotic be- 
ing administered in 10 patients. Of 
those resistant organisms, nine were 
coagulase-negative staphylococcus and 
one was S aureus. Growth density in 
positive cultures (Figure) showed very 
light growth in 79 sites (36%), light 
growth in 99 sites (46%), moderate 
growth in 17 sites (8%), and heavy 
growth in seven sites (396). No organ- 
isms were cultured in 15 sites (7%), 

Correlation of culture sites (Table 2) 
showed that cultures of ipsilateral mid- 
dle meatus correlated well with maxil- 
lary (83% [19/23] and ethmoid (80% 
[39/44] sinus cultures, with overall 
correlation of 8196 (52 of 64 pathogenic 
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dren undergoing surgery for chronic sinusitis. 


organisms)  False-negative findings 
(sinus pathogens missed by cultures of 
the middle meatus) included coagulase- 
negative staphylococcus (four cul- 
tures), S viridans (two cultures), H 
influenzae (one culture), Streptococcus 
intermedius (one culture), and an an- 
aerobic gram-negative bacillus (one 
culture). The nasopharyngeal cultures 
showed only 45% correlation (9/20) 
with the maxillary sinus, 40% correla- 
tion (14/35) with the ethmoid sinus, 
and 51% correlation (21/41) with the 
middle meatus. All patients who had 
both maxillary and ethmoid sinuses 
cultured showed the same pathogenic 
organisms (7/7). Only 41% of organ- 
isms (12/29) were found on both sides 
when procedures were performed 
bilaterally. 


COMMENT 


Few studies have examined the mi- 
erobiology of chronic sinusitis in chil- 
dren, and studies that have addressed 
this issue have shown different results. 

Brook’ aspirated chronically in- 
flamed sinuses in 40 children, aged 6 to 
16 years, and recovered 97 anaerobes 
(including Bacteroides, gram-positive 
eoeci, and Fusobacteriwm) and 24 aer- 
obes (including a-streptococci, S aur- 
eus, and Haemophilus). Twelve chil- 
dren in this study had a history of 
allergic conditions, although diagnostic 
testing for specific allergies was not 
mentioned. Patients had not been 
treated with antibiotics within 2 weeks 





Table 2.—Correlation of Culture Sites 


Correlation, % 
(Proportion) 





Sites 
Middle meatus and 

















maxillary sinus 83 (19/23) 
Middle meatus and 

ethmoid sinus 80 (33/44) 
Nasopharynx and 

maxillary sinus 45 (9/20) 
Nasopharynx and 

ethmoid sinus 40 (14/35) 


Maxillary sinus and 


ethmoid sinus 100 (7/7) 





of aspiration. The author concluded 
that anaerobes play a significant role in 
the pathogenesis of chronic sinusitis in 
children. 


Other studies have not confirmed 
the presence of significant numbers of 
anaerobic isolates. Wald et al’ exam- 
ined 40 children between 2 and 12 
years of age with sinusitis present 
between 30 and 120 days. In those 
patients whose antibiotie therapy was 
discontinued for at least 1 week, posi- 
tive cultures were obtained in 58% of 
aspirated sinuses, the most common 
organisms being S pneumoniae, H in- 
fluenzae, and Moraxella catarrhalis. 
No anaerobes were recovered in high 
colony counts. 

Otten and Grote’ studied 54 maxil- 
lary sinus aspirations in children be- 
tween 3 and 10 years of age with 
chronic sinusitis. Haemophilus in- 
fluenzae and S pneumoniae were iso- 
lated most frequently. No growth was 
found in 28% of aspirates. Anaerobes 
were not investigated in this study. 
Dunnette et al' studied 20 patients 
with nasal polyps and chronic sinusitis 
and found anaerobic growth in only one 
patient whose cultures yielded Pepto- 
streptococcus micros and P acnes. 
Twenty other patients were cultured 
for aerobes only and, of the 24 positive 
aerobic cultures, the most prevalent 
organism was Staphylococcus epider- 
mis (11 of 40 patients). Asthma was 
present in 26 (62%) of 40 patients, and 
aerobic bacteria were isolated twice as 
commonly in asthmatic patients com- 
pared with nonasthmatic patients. 
Sterile cultures were found in 35% of 
cases. 

In our study, of the 74 sinuses cul- 
tured, organisms were recovered in 66 
(89% of sinuses). Polymicrobial infec- 
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tions were present in 62% of patients 
(24/39), and aerobes were predomi- 
nant, with only three anaerobes recov- 
ered. A study of the ethmoid sinus in 
13 adults not receiving antibioties 
found no growth in 46% and anaerobes 
in 33%.” Although 54% :21/39) of our 
patients were receiving antibiotics 
preoperatively, no relationship was 
noted between antibiotic therapy and 
the presence of sinus pathogens, the 
presence of polymicrobia! infections, or 
the isolation of pathogers sensitive to 
the antibiotic with which patients were 
being treated. 

The predominance of Staphylococ- 
cus epidermidis, S viridans, and “nor- 
mal respiratory flora” m low concen- 
tration in our study suggests the 
cultures represent contamination. In 
studies of otitis media with effusion, 
such results usually correlate with ex- 
ternal ear cultures and do not reflect 
pathogens of the middle ear." Interest- 
ingly, several reports have appeared in 
the literature suggesting that coagu- 
lase-negative staphyloeoccus is a 
pathogen. However, mest of the pa- 
tients were neonates who had indwell- 
ing catheters." " The sudy by Dun- 
nette et al found similar results from 
cultures, but it remains to be deter- 
mined how pathogenic such organisms 
are in the pathogenesis of chronic si- 
nusitis, particularly in a population 
such as ours with other medical prob- 
lems, including immunodeficiencies in 
several patients. However, no correla- 
tion could be established between the 
presence of immunodeficiency and the 
growth of pathogenic crganisms, but 
the sample was small. Goldenhersh et 
al^ studied 12 allergic children with 
sinusitis whose antibiotic therapy was 
discontinued for 1 week. Maxillary as- 
pirates yielded Mora.retla catarrhalis 
in five patients, Moraxella plus Strep- 
tococcus in one patient, and no growth 
in three others. Three aspirates yield- 
ed multiple organisms. Anaerobic or- 
ganisms were an unusual finding. Ra- 
chelefsky et al" compared antibiotic 
therapy to a combination therapy of 
antihistamine and decongestant in chil- 
dren with sinusitis and perennial aller- 
gic rhinitis and found that antibiotic 
therapy was more effective in improv- 
ing symptoms. However, no cultures 
were obtained from the sinuses in this 
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study. Arruda and celleagues" irrigat- 
ed the maxillary sinuses of children 
undergoing adenotorsillectomies with- 
out a history of simusitis. Abnormal 
roentgenograms were associated with 
a 66.7% incidence of positive aerobic 
cultures; normal maxillary sinuses 
yielded 5 viridans, Streptococcus fae- 
calis, and S epidermidis in 28.6%. No 
anaerobes were cultured. Further 
studies are needed in this area. 

The distribution of zrowth density in 
positive eultures shows low concentra- 
tions of bacteria in the sinuses of chil- 
dren with chronic sinusitis. These find- 
ings suggest that very low bacteria 
counts are needed >o cause chronic 
infection, the antibiotics were suppres- 
sive, or the bacteria isolated in low 
titers may be incidental findings. We 
believe the latter and suggest that 
factors other than bacterial over- 
growth may be responsible for chronic 
sinusitis in our population of children. 
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For instance, nasal allergy and muco- 
sal thickening might obstruct the ostio- 
meatal complex, causing secondary in- 
flammation, hypoxemia, and decreased 
mucociliary clearance of sinuses. Anti- 
biotic therapy may be effective in ster- 
ilizing the bacterial overgrowth, but, 
with persistent obstruction, the sinus 
inflammation and symptoms continue. 
The strong correlation (81%) be- 
tween cultures of the middle meatus 
and ethmoid and maxillary sinuses 
lends support to the direct endoscopic 
culture of the middle meatus for diag- 
nosis of ethmoid and maxillary sinus 
infections, particularly in children 
where antral irrigation may not be as 
easily accomplished as it is in adults. 
Indiseriminate culturing of the naso- 
pharynx appears unwarranted, having 
only a 4096 to 4596 correlation with 
organisms cultured from the sinuses. 
Wald et al" reached a similar conclu- 
sion when they performed antral irri- 
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apy for the other This is in keeping 
with the theory of functional obstruc- 
tion at the ethmaid ostiomeatal com- 
plex being responsible for secondary 
maxillary sinusitis. The same does not 
apply to organisms cultured from the 
opposite side, as there was only a 41% 
correlation between sides when both 
sides were cultured. Henee, if therapy 
is to be based on the organisms cul- 
tured, both sides of a pansinusitis 
should be cultured separa:ely. 


12. KleinJO. From harmless commensal to inva- 
sive pathogen: coagulase-negative staphylocecci. N 
Engl J Med. 1990;323:339-340. 

13. Goldenhersch MJ, Racheletsky GS, Dudley 
J, et al. The microbiology of chronic sinus disease in 
children with respiratory allergy. J Allergy Clin 
Immunol. 1990;85:1030-1039. 

14, Rachelefsky GS, Goldberg M, Katz RM, et 
al. Sinus disease in children with respiratory aller- 
gy. J Allergy Clin Immunol. 918:51:310-314. 

15. Arruda LK, Mimica IM,Sole D, et al. Abnor- 
mal maxillary sinus radiographs in children: do they 
represent bacterial infection. Pediatrics. 
1990;85:552-558. 

16. Wald ER, Milmoe GJ, Bowen AA, Ledesma- 
MelinaJ, Salamon N, Bluestone C. Acute maxillary 
sinusitis in children. N Engl J Med. 1981;304:749- 
154. 


Beginning October 1, 1991, please submit manuscripts to Michael E. Johns, MD, Editor, 


Archives of Otolaryngology-Head & Neck Surgery, The Johns Hopkins University, 
Administration 100, School of Medicine, 720 Rutland Ave, Baltimore, MD 21205-2196. 





Arch Otolaryngol Head Neek Surg — Vol 117, September 1991 


Chronic Sinusitis—Orobelio etal 983 





* a”. ir- - A nee 7 V idi Pou k 4h + _ > eer y 24 yis : 


i Laut iR” nh e a ima £c 





Systemie Steroids for Otitis Media With 
Effusion in Children 


Richard M. Rosenfeld, MD, MPH; Ellen M. Mandel, MD; Charles D. Bluestone, MD 


e The role of oral steroids in the treat- 
ment of otitis media with effusion in chil- 
dren is the subject of ongoing debate. To 
critically evaluate the existing evidence, we 
performed a formal meta-analysis of six 
randomized clinical trials (n — 264 children) 
selected from 14 articles and abstracts. 
Children receiving steroids for 7 to 14 days 
were 3.6 times more likely than placebo- 
treated control subjects to have both ears 
free of effusion at the end of therapy (95% 
confidence interval, 2.2 to 4.1). This finding 
was essentially unchanged when the stud- 
ies were weighted by a quality score, or 
stratified by use of concurrent antibiotic. 
The presence of significant heterogeneity 
among these studies suggests that addi- 
tional trials will be needed to identify the 
specific subset(s) of children most likely to 
benefit from steroid therapy. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:984-989) 


D espite 12 published articles," and 
two published abstracts," the 
efficacy of oral steroid therapy for 
chronic otitis media with effusion 
(OME) in children remains controver- 
sial. Considering that nearly half of 
these investigations were published 
subsequent to 1985, the ongoing na- 
ture of the debate is apparent. This 
renewed interest most likely reflects a 
dissatisfaction with the cure rates 
achieved by antimicrobial therapy 
alone, and a desire to develop effective 
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medical alternatives for what is at 
present primarily a surgical disorder. 

In theory, corticosteroids would 
have much to offer in the treatment of 
middle-ear effusion (MEE). Various 
mechanisms have been proposed: di- 
rect anti-inflammatory action in the 
middle ear and the eustachian tube by 
reducing arachidonic acid, thereby in- 
hibiting the cyclo-oxygenase and lipox- 
ygenase pathways for synthesis of in- 
flammatory mediators""; increase in 
eustachian tube surfactant, thus allow- 
ing for better tubal function'; shrink- 
age of peritubal lymphoid tissue, again 
allowing for better tubal function; 
and reduction of middle-ear fluid vis- 
cosity by its action on mucoproteins." 
Since 30% to 50% of chronic effusions 
also contain bacteria," combined ste- 
roid and antibiotic therapy appears to 
be a logical approach. 

Treatment, however, must be based 
on more than logic; it must also be safe 
and of proven efficacy. Disseminated 
varicella with occasionally fatal out- 
come has been reported as an unusual 
complication of steroid therapy, " 
even after a single short-term course 
in a nonimmunocomprised patient.” 
Although extremely rare, the potential 
for such an outcome highlights the 
need for proven efficacy of steroids 
prior to their use in the clinical setting. 
At present, this efficacy has not been 
convincingly demonstrated regarding 
OME. 

As an intermediate step between 
past and future research, we used 
meta-analysis to provide a qualitative 
and quantitative assessment of the ex- 
isting evidence. The specifie research 
hypothesis was that a short course of 
oral steroids, with or without concur- 
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rent antibiotic, would be associated 
with increased odds of resolving MEE 
compared with untreatee or placebo- 
treated control subjects. Besides test- 
ing this hypothesis, we sought to as- 
sess consistency among trials, and to 
determine which subgrouns of patients 
would be most likely to respond favor- 
ably to steroid therapy. A final objec- 
tive was to identify, if possible, the 
most promising directiors for eontin- 
ued research. 

Meta-analysis, like any other scien- 
tific endeavor, is subject to a rumber 
of unconscious biases that may lead to 
incorrect conclusions. To minim<ze this 
possibility, our protocol was based on 
published guidelines." Emphasis was 
placed on the qualitative aspects of 
meta-analysis, and the implications of 
heterogeneity among studies. 


METHODS 


Literature Search and Selection 
of Trials 


Computerized literature search combined 
with a manual check of all source references 
identified 14 published articles and abstracts 
through September 1990. Consultmg with 
Current Contents, review articles, text- 
books, and several experts in the field failed 
to uncover any additional articles. No at- 
tempt was made to identify or obtain data 
from unpublished trials; instead, we chose to 
estimate the potential effeet of publication 
bias (the tendency toward preferent.al publi- 
eation of research with significant results), 
using statistical techniques.” 

Specific inclusion and exclusion criteria 
(Table 1) were applied to theinitial data set to 
minimize selection bias. Judgmerts were 
based solely on informatior in the methods 
sections of the various articles; there were no 
disagreements among two o us (R. M. R. and 
E.M.M.) regarding which articles should be 
excluded (Table 2) and included (Table 3) in 
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Table 1.—Inclusionsand Exclusion 
Criteria for Meta-Analysis 


Inclusion criteria 
Randomized clinical trial 
Short-term course of peroral steroid (7 
to 14 days) 
Dichetomous outcome reported after 
completion of therapy 
Exclusien criteria 
Published in abstract form only 
Retrospective or uncontrolled study 
Nonrandomized allocation of treatment 
groups 
Outcome reported only by ears, and not 
by patients. 
Control and treatment 3roups differ by 
more than just steroid 


the pooled-analysis. Abstracts were exclud- 
ed, since they could not be assigned a quality 
index (see below), and cortained insufficient 
outcome data for pooling. The authors of both 
published abstracts were contacted to con- 
firm that the work was not subsequently 
published, or in press. Last, the selected 
articles were checked te insure that the 
study populations represented independent 
samples. 


Quality of Reporting 


A quality index was calculated for each 
eligible trial using criteria adapted from 
Chalmers method for assessing randomized 
control trials.” An overall score was calcu- 
lated based approximatety two thirds on 
measures ot internal validity (scientific valid- 
ity of the research), and one third on external 
validity (generalizability of the results). Two 
of us (R.M.R. and E.M.M.) surveyed the 
articles independently to cetermine the de- 
gree to whieh each qualitymeasure was sat- 
isfied (Table 4). Disagreements occurred on 
less than 1@% of items, and were resolved 
after joint discussion and reevaluation of the 
article. A quality index from 0 to 1 was calcu- 
lated for each study based cn the percentage 
of total points earned. This index was used 
for assigning relative weights to the studies 
in the pooled analysis, amd should not be 
construed to represent an absolute measure 
of the inherent value of a particular article. 


Outcome Measures 


The primary outcome measure in this 
study was status of MEE at-he completion of 
1 to 14 days of therapy as determined by the 
diagnostic method of the author's choice. No 
attempt was made to assess the efficacy of 
the intervention beyond this short period. 
Most studies reported the percentage of sub- 
jects with positive outcomes in both ears 
(complete cure), and in only one ear (partial 
cure). Data from the studies were tabulated 
in eantingency (2 x 2) tableformat and veri- 
fied for accuracy prior to sta-istical analysis. 
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* Odds ratios are relative to the control group. 


Table 2.— Studies Excluded From Meta-analysis 


Source, y No. of Subjects Reason for Exclusion Odds Ratio* Pt 

Steroid alone 

Heisse,' 1963 27 Retrospective, uncontrolled Eo E 

Oppenheimer,? 1968 162 Not randomized 35 <.001 

Woodhead et al,'? 1986 18 Abstract only NS£ 
Steroid + antibiotic 

Persico et al,? 1978 276 Not randomized 5.3 «.001 

Puhakka et al," 1985 75 Outcome reported by ears§ 33 <.005 

Berman et al,'? 1987 28 Groups differ by more than steroid|| 5J <.05 

Daly et al, 1987 42 Outcome reported at 6 weeks] 5.5 «.05 

Heary et al,'^ 1990 102 Abstract only dios NS£ 




















TFisher's Exact Test, two tailed. NS indicates that no significant difference was found between steroid and 


nonsteroid groups. 


tInsufficient data present for calculation of odds ratio. P value reproduced from text of abstract. 
§Study presented outcome only in terms of total ears responding to treatment, and did not present any data 


concerning outcomes for individual subjects. 


||One group received steroid and antibiotic, and the other received only placebo, thus making an independent 


assessment of steroid effect impossible. 


'"lAfter 2 weeks of antibiotic therapy, nonresponders received steroid and antibiotic (or placebo) as part of a 


stepped protocol lasting an additional 4 weeks. 


Source, y 


Steroid alone 
Niederman et al, 1984 


Macknin and Jones,? 1985 
Giebink et al,'* 1990 


Steroid + antibiotic 
Schwartz et al,* 1980 


Lambert,’ 1986 
Berman et al,'' 1990 
“Odds ratios are relative to the control group. 





Table 3.— Studies Included in Meta-analysis 


No. of Subjects 















Odds Ratio" Pt 
7.7 NS 
1.3 NS 
10.0 «.01 
17.9 «.001 
0.8 NS 
8.0 «.001 





TFisher's Exact Test, two tailed. NS indicates that no significant difference was found between steroid and 


nonsteroid groups. 


Statistical Methods 

The magnitude and sigrificance of the out- 
comes reported by individual studies were 
determined using the odds ratio (OR) and 
Fishers Exact Test (two tailed)," respec- 
tively. Ratios are relative to the control 
group. For example, an OR of 3.5 with a P 
value of less than .001 means that for the 
particular study, subjects receiving steroids 
were 3.5 times more likely to have a favor- 
able outcome than those in the control group, 
with a less than one in 1000 possibility that 
represents a chance finding. Since two stud- 
ies had 2 x 2 tables with a cell frequency 
equal to 0, 0.5 was added to each of the cell 
frequencies to permit calculation of the OR 
and associated 9596 confidence interval (CI) 
(Woolf's method).* All of the included stud- 
ies, and four of seven excluded studies pre- 
sented sufficient data for statistical computa- 
tions. Note that if a CI contains one (unity), 
the association is considered not significant. 

Studies were combined by initially assum- 
ing that each was estimating a common OR. 
The Mantel-Haenszel procedure" was used 
to pool studies and check for heterogeneity. 
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For comparison, the studies weve also pooled 
using the log odds method." This method 
offers the advantage of allowing each log OR 
to be weighted proportional to its quality 
index, permitting assessment of the effect of 
variations in study quality on results.” Inter- 
pretation of the pooled OR is cependent on 
the results of the heterogeneity test. If the 
test fails to demonstrate heteregeneity, the 
pooled OR represents the common OR 
among studies; otherwise, the pooled OR 
should be considered a weightedicombination 
of several, distinct and heterogeneous ORs. 
Stated differently, when significant hetero- 
geneity exists, it is unlikely that the ob- 
served variations in outcome among the indi- 
vidual studies can be attributed to chance 
alone. This test has been shown to lack power 
when applied to samples of modest size. 

The impact of potential publication bias 
was evaluated for all pooled results signifi- 
cant at the 5% level. This was accomplished 
by calculating the number of similar sized 
unpublished studies averaging null results 
that would be necessary to refute the pub- 


lished evidence." If the required number of 
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studies is small, the strength of the published 
findings may be questioned. 
RESULTS 


Comparison of Included vs 
Excluded Studies 


Table 4.— Quality Measures for Six Trials Included in Meta-analysis 


No. of Studies Receiving 


————M Ee 


Full Credit Partial Credit No Credit 













Category 
Internal validity measures 













Blinding of patients 5 NA 1 
E er UNA 5 NA 1 The year of publication, sample size, 
Test of adherence to treatment 1 4 1 OR, and P value for the excluded and 
Report of follow-up schedule 6 0 0 included studies are presented in Ta- 
Prior estimate of sample size 1 0 5 bles 2 and 3, respectively. In general, 
Description of withdrawals 2 NA 4 the excluded studies were published 
Handling of withdrawals : 3 2 earlier, and included more subjects. 
Analysis of att ae Pl 4 O 2 All of the excluded studies published 
oseo, e anyes ; ; > s before 1986 favored the use of steroids; 
Quality of statistical analysis : 5 0 the two abstracts subsequent to this 
External validity measures date, however, found no advantage of 
Patient selection description 4 2 0 steroid over placebo. These results are 
Reporting of noneligible patients O 5 1 similar to the included trials, half of 
Definition or inendpeuso regimen a 2 Q which found a significant advantage to 
ee KL A M i e : steroid therapy. Nearly all the ORs of 
Use of test a aus for major end points 6 0 0 the included studies : funy steroids 
Use of confidence intervals 1 NA 5 E : 
Quality of retrospective analysis 1 2 0 although some do not reach statistical 
Discussion of side effects 3 1 2 significance. Only one OR is less than 
* NA indicates not applicable. unity, indieating a non-ignifieant ad- 


tNot applicable for two of the studies. vantage for the control group. 








Table 5.— Selected Characteristics of Studies Included in Meta-analysis 
Source, y 


No Antibiotic Concurrent Antibiotic 






















——O — I _ ee rw 
Niederman Macknin and Giebink Schwartz Lambert,? Berman 
Characteristic et al,* 1984 Jones,? 1985 et al,'? 1990 et al,^ 1980 1986 et al,'? 1987 
Study design 
Dates of study 12/80-5/82 1/81-1/82 1/82-9/84 9/77-1/79 12/82-2/85 :/83-7/85 
No. of patients 22 49 37 41 60 53 
Quality index 0.55 0.87 0.67 0.36 0.46 0.53 
Control group Placebo Placebo No therapy Placebo Placebo Place»o 
Inclusion criteria 
Minimum OME duration, wk 8 3-6* 6 3 8 6 
Duration measured prospectively Yes Yes Yes No Partially No 
Prior antibiotic therapy No No Yes Not No Yest 
Patient population 
Mean age, y (range) 4.9 (2.2-14.3) 3.6 (0.5-14) 3.5 (0.8-7.9) 4.8 (1.2-10.8) 6.0 (2.0-15.0) 2.7 (not given) 
Male gender, % 72 63 60 65 62 60 
Bilateral effusions, 9o 778 67 60 48 72 = 77 
History of allergy, % Unknown 12 13 Unknown 3 8 
Therapeutic regimen 
Name of steroid Dexamethasone Dexamethasone Prednisone Prednisone Prednisone Prednisone 
Steroid mg/kg per day (total days) || 0.15 (13) 0.15 (13) 1.0 (14) 1.0 (7) 1.5 (14) 0.5-1.0 (7) 
Name of antibiotic None None None Sulfisoxazole Amoxicillin Trimethoprion- 
sulfamethoxazole 






Outcome at 7-14 days 





Measure of middle ear status Tympanogram Algorithm Algorithm Otoscopy Algorithm Algorithm 
Sensitivity / specificityfi 0.87/0.81 0.99/0.88 0.87/0.74 Unknown Unknown Unknown 
Steroid group cure rate, %# 25 15 44 63 44 T4 
Placebo group cure rate, %# 0 17 5 6 50 30 






* Three weeks for nonsuppurative otitis media with effusion (OME), 6 weeks for OME subsequent to an episode of acute otitis media. 
tRequired prior antibiotic or decongestant therapy. 

Required at least one course of 8 Lactamase-stable antibiotic. 

SPlacebo group (90%) was significantly higher than steroid group (67%). 

||All studies except Berman et al'? used a tapered-dosing schedule for administration of steroid. 

{Sensitivity and specificity refer to the outcome measure used to determine the presence or absence of OME. Unknown indicates that the measure was not validated. 
#Cure rates indicate the percentage of patients with both ears free of OME after 7 to 14 days. 
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Table 6 —Incidence of Successful Outcomes in the Treatment of 
Otitis Media With Effusion * 


Total 


Outcome Measure Studies 


Both sars clear 
Steroid aicne 


Steroid + antibiotic 

Steroid + antibiotic 
Any ear clear 

Steroid + antibiotic 


* Incidence rates are caizulated by dividing the number of successful outcomes by the total number of pa- 


Total Subjects 


Successful Outcomes, % 
——————————————— 
Steroid Group Control Group 
Mean (Range) Mean (Range) 


25.0 (11.5, 44.4) 
59.8 (43.8, 76.9) 
45.7 (11.5, 76.9) 


5.8 (0.0, 8.7) 
31.1 (5.9, 50.0) 
20.6 (0.0, 50.0) 


47.9 (15.4, 88.5) 33.0 (0.0, 50.0) 





tients in the treatment group; multiplication by 100 gives the percent of successful outcomes. 


| Favors 
Steroid 


Nisdermen et al, :984 | 1 
Macknin and Jones," 1985 | I= 
Giebink et al, ^ * 990 | 


Stercid+Antibxotic | — 
Schwartz et al,* #980 
Lambert,’ 1986 
Berman et al," 1987 


-Posied Results 


Steroid Abne 
Stercid--Antibiotic 
Steraid+Antibptic 


o TE CE GS 


4 


Se? Si TE benna 


Odds Ratio With Approximate 95% Confidence Interval 





Fig 1.— Individual and pooled odds ratios for the condition of both ears free of effusion (complete cure) 


after 7 to 14 days. NS indicates not significant. 


=avors | Favors 
Control | Steroid 


Steroid+Antibiottcs 
Nieaerman st al,* 1934 
Mackni^ and Janes,* 1935 
Lambert,” 1986 


Berman-et al,” 1987 


Pooled Results 
Steroid+4ntibiotie 


2- 3 


4 


5'B Tse 9 


Odds Ratio With Approximate 95% Confidence Interval 





Fig 2.— Individual arc poolec odds ratios for the condition of any ear free of effusion (partial cure) after 


7 to 14 days. NS indicates no: significant. 


Quality 5f Reporting 


The results of the quality assess- 
ment of the included trials are shown 
in Table 4, and the characteristics of 
the individual studies are displayed in 
Table 5. Al! studies fully reported their 
follow-up schedule, therapeutic regi- 
men, dates when the szudy was per- 
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formed, and provided P values and 
test results for major end points. All 
studies were double-blind except for 
the study by Giebink et al," in which 
treatment assignments were concealed 
from neither physicians nor patients. 
Partial credit was awarded to most 
studies regarding tests for adherence 
to treatment, the quality of statistical 
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analysis, handling of withdrawals, and 
reporting of noneligible patients. Most 
deficiencies involved failure to perform 
an a priori estimate of sample size, 
perform power calculations (when ap- 
propriate), use multivariate  tech- 
niques, or determine CE for major end 
points. The quality indexes deter- 
mined for each trial are given in Table 
5. Overall, the mean score was 0.57 
(maximum attainable, 1.00), with a 
range of 0.36 to 0.87. 


Pooled Analysis 


The unadjusted incidence rates of 
successful outcomes in the treatment 
of OME are shown in Table 6. Com- 
bined use of steroid and antibiotic 
more than doubled the proportion of 
total subjects achieving successful out- 
comes in beth ears. The observation 
that up to 8.796 of comtrol subjects 
receiving no treatment, and up to 50% 
of control subjects receiving only anti- 
biotic cleared effusions in both ears, 
highlights the need for a concurrent 
control group in every analytic study 
of OME. These incidenee rates are 
derived from a crude, unadjusted pool- 
ing of data, and are not intended to 
substitute for the formal analysis that 
follows. They are provided as esti- 
mates of what can be expected from 
each of the therapies, and as a basis for 
sample-size calculations in future 
investigations. 

Figure 1 shows the individual and 
pooled ORs (Woolf's method) with ap- 
proximate 95% CIs using an outcome 
of both ears clear of OME (complete 
cure). For the three studies that com- 
pared steroid alone vs control (N = 108 
subjects), the pooled OR was 3.7 in 
favor of steroids (95% CI, 2.0 to 6.7). 
Three additional studies compared ste- 
roid plus antibiotic vs placebo plus 
antibiotic (N — 156), with a pooled OR 
of 2.8 (95% CI, 2.0 to 4.0). All six trials 
combined (N —264) produced a pooled 
OR of 3.0, again favoring the steroid 
group (95% CI, 2.2 to 4.1). Most im- 
portantly, significant heterogeneity 
was present for the combined result 
(P<.001), and for the subgroup analy- 
sis of steroid plus antibiotic (P<.05). 
Heterogeneity was not present in the 
steroid-alone subgroup; however, the 
test lacks power, and the possibility of 
a type 2 error must be considered 
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given the small number of trials 
involved. 

Figure 2 presents the individual and 
pooled results using an outcome of any 
ear free of OME (partial cure). Since 
only four studies (N =184) provided 
this information, subgroup analysis by 
presence or absence of concurrent anti- 
biotie was not possible. An OR of 1.8 
(95% CI, 1.2 to 2.5) was achieved by 
pooling, with significant heterogeneity 
again present (P<.05). 

Although the pooled ORs in Figs 1 
and 2 all indicate a significant advan- 
tage associated with use of steroids, 
heterogeneity prohibits the interpreta- 
tion of these results as common ORs. 
Instead, they should be considered 
weighted averages of an inherently 
diverse group of studies, with some 
element other than pure chance re- 
sponsible for the observed interstudy 
variations. 


Sensitivity of Pooled Results 


The P values for each of the pooled 
ORs are displayed in the right margins 
of Figs 1 and 2. When the weights 
assigned to each OR are multiplied by 
the quality index of the particular 
study, the pooled P values remained 
statistically significant for all analyses. 
Comparison of the ORs determined by 
the Mantel-Haenszel method with the 
aforementioned values did not produce 
any discrepancies; all fell within the 
95% CIs determined by the log odds 
procedure. 

A total of 14 unpublished studies 
averaging null results would be re- 
quired to negate the statistical signifi- 
cance of the pooled OR obtained using 
an outcome of both ears free of MEE. 
A conservative guideline as to what 
constitutes an unlikely number of un- 
retrieved or unpublished studies is 
5k +10, where k is the existing number 
of published trials.” When k=6, as in 
this analysis, the calculated number of 
unpublished trials should therefore ex- 
ceed 40 to be reasonably certain that 
publication bias is not responsible for 
the significance of the published find- 
ings. Since only 14 studies would be 
required to refute the evidence in this 
series, we are therefore unable to ex- 
clude the possibility of publication 
bias. 

For the subgroup analyses of steroid 


alone, and steroid with concurrent 
antibiotic, the required number of un- 
published studies would be only one 
and three, respectively. Finally, to ne- 
gate the pooled result for an outcome 
of any ear free of OME, only one 
unpublished study would be required. 
These low numbers are again insuffi- 
cient to exclude bias as indicated 
above. 


COMMENT 


Otitis media is a common problem of 
infants and children, and a medical 
alternative to the surgical solutions of 
tympanostomy tubes and adenoidecto- 
my/tonsillectomy is being sought. De- 
congestant antihistamine therapy” has 
been shown to be ineffective, and anti- 
biotic treatment, in studies from this 
center," has been shown to have lim- 
ited efficacy. The question of the effi- 
cacy of systemic steroids with or with- 
out an antimicrobial agent has not been 
resolved, yet this treatment is used by 
some practitioners without much 
knowledge of its effectiveness, and 
may be denied to patients because of 
this lack of knowledge. 

Meta-analysis provides a systematic, 
organized, and structured attempt at 
evaluation of a problem of interest by 
measuring the quality and quantity of 
existing evidence. We have tried to 
minimize several of the potential bias- 
es associated with this process by ad- 
hering to a predetermined research 
protocol, derived from published 
guidelines. The best way to answer 
questions regarding therapeutic effica- 
cy is to perform well-designed random- 
ized controlled trials with adequate 
statistical power.” Meta-analysis is 
simply an intermediate step in the 
transition from past to future research; 
it cannot bypass the need for quality 
research by pooling the results of indi- 
vidually flawed studies. 

Our null hypothesis states that a 
short course of oral steroids, with or 
without concurrent antibiotic, is no 
better than placebo or no therapy for 
chronic OME in children. Although the 
evidence points toward a favorable ste- 
roid effect, especially when combined 
with an antibiotic, we are unable to 
reject the null hypothesis based on our 
analysis. This decision derives from 
the significant variation in outcome 
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(heterogeneity of the ORs) present 
among individual studies, and also 
from the likelihood of publication kias, 
as previously noted. 

When signifieant heterogeneity is 
present, it is unlikely that the ob- 
served variations in the individual ORs 
(Figs 1 and 2) are due solely to chance. 
The identification and explanation of 
these variations are considered by 
many to be the most important aspects 
of meta-analysis.“ To try explaining 
these differences, we compared the 
study designs, patient populations, 
therapeutic regimens, ard outcome 
measures of the selected trials includ- 
ed in our analysis (Table 5» 

On examining the three trials that 
used concurrent antibiotie, the ques- 
tion arises as to why Lambert's trial 
showed no benefit of steroid use (Figs 
1 and 2). Whereas differences in sam- 
ple size or quality index are minor 
among the trials, Lambert required 
the longest duration of OME for entry 
(8 weeks), and was the only one to 
confirm duration with prospective 
evaluation. Moreover, ke excluded 
children younger that 2 years of age, 
and used amoxicillin, an antibiotic that 
is not B-lactamase stable. Thus, the 
combination of an older patient popula- 
tion, longer OME duration wita pro- 
spective evaluation, and potentially 
less effective antibiotic may explain 
the observed lack of efficacy. 

As to the three trials that compared 
steroid alone vs placebo, the study by 
Macknin and Jones’ stands apart from 
the others (Figs 1 and 2). The Macknin 
and Jones study had the largest sam- 
ple size and highest quality index of 
the three; Giebink and ecworkers" was 
the only trial that was not blinded, and 
coincidentally achieved the most posi- 
tive results. Why less than 20% of both 
the steroid and placebo grcups in 
Macknin and Jones trial” should have 
positive outcomes is not apparent from 
an examination of Table 5. All of these 
trials measured OME daration pro- 
spectively, used patients of compara- 
ble ages, and employed validated 
methods of OME diagnosis. Host fac- 
tors such as allergy, immunodeficien- 
cy, or pharmacogenetie variations in 
drug metabolism may be respcnsible. 

A final consideration regarcing het- 
erogeneity pertains te the outcome 
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measure of MEE. Validated measures, 
whether an otoscopist, diagnostic test, 
or algorithm, are characterized by 
known sensitivity and specificity. Ta- 
ble 5 demonstrates the wide variation 
in outcome measures and validation 
encountered in this overview. A con- 
servative estimate o? “state-of-the-art” 
detectien of MEE would be about 80% 
sensitivity and 80% specificity. If at 
the end of therapy we anticipate a 
prevalence of MEE »f 40% in the ste- 
roid group, and 7096 in the placebo 
group (Table 5, stercid plus antibiotic), 
the positive predictive value for the 
groups will be 73% and 90%, respec- 
tively. In fact, the more effective any 
given intervention becomes, the lower 
the positive predictive value of the 
diagnostic test.” This could introduce a 
potential “diagnostic bias" into studies 
performed on small numbers of 
subjects. 

Based on the foregoing discussion, 
we offer some suggestions for the de- 
sign of future trials Physicians and 
patients should be blinded to the treat- 
ment assignments. randomization 
schedule, and interim results. To limit 
the possibility of type 2 error and 
diagnostic bias, a priori estimates of 
sample size are mandatory. Minimum 
duration of OME should be verified 
prospectively using a diagnostic meth- 
od previously validated on a large 
number of children, ir a representative 
setting. Host factors that may influ- 
ence outeome, such as allergy or immu- 
nodeficieney, should 5e quantified on 
entry. Steroids administered with a 
cencurrent antibiotic appear to be 
more effective than steroids alone. Re- 
sults shculd be reported with CIs on 
major end points; pewer calculations 
are required for all “negative” trials. 
Last, more emphasis needs to be 
placed on retrospective analysis, with 
multivariate assessment of possible 
confounding factors. 

In spite of the favorable ORs demon- 
strated in our individual and pooled 
analyses, we cannot presently recom- 
mend thease of oral steroids for chron- 
ic OME in the general clinical setting, 
until more informatior is known about 
the treatment. Althouzh some investi- 
gators have found a statistically signif- 
icant advantage associated with ste- 
roid therapy, most have not. Since this 
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discrepancy is unlikely to be attribut- 
able to chance alone, other as yet 
unidentified factors must be responsi- 
ble. It remains the task of future in- 
vestigators to identify the subsets of 
patients most likely to derive benefit, 
to spare those children not likely to 
respond from the risks of treatment. 
These future trials will also help over- 
come the problem of publication bias, 
which at present, cannot be excluded. 
We hope that the suggestions offered 
herein will aid in the expeditious at- 
tainment of this goal. 


This research was supported in part by grants 
from the National Institutes of Health, Bethesda, 
Md (Research and Training DC00021 and the 
Otitis Media Research Center DC00158). 
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Steroids and Rhinoplasty 


A Double-blind Study 


Dieter F. Hoffmann, MD; Ted A. Cook, MD; Vito C. Quatela, MD; Tom D. Wang, MD; 
Peter J. Brownrigg, MD; Robert E. Brummett, PhD 


e Many facial plastic surgeons use peri- 
operative steroids to reduce postoperative 
edema and morbidity. This use of steroids 
is based more on theory and anecdotal 
experience than on controlled studies. We 
studied 49 patients undergoing rhinoplasty 
in a randomized, double-blind fashion to 
evaluate the effects of perioperative and 
postoperative steroid use. We found signifi- 
cantly less postoperative eyelid and para- 
nasal edema in those patients receiving 
steroids. In addition, trends toward less 
ecchymosis, less intranasal edema, and 
less discomfort in the patients receiving 
steroids were noted. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:990-993) 
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he use of steroids to reduce post- 

operative morbidity due to edema 
is generally based on theoretical and 
anecdotal considerations. Theoretical- 
ly, the anti-inflammatory properties of 
glucocorticoids result in diminished 
vascular permeability, leading to less 
exudation and diminished edema. Sub- 
jectively, many respected facial plastic 
surgeons are convinced that steroid 
use results in diminished postoperative 
morbidity. Nevertheless, few well-con- 
trolled studies have documented the 
efficacy of steroid use in facial plastic 
surgery. We designed a prospective, 
randomized, double-blind study to 
evaluate the effect of perioperative 
and postoperative steroid use in rhino- 
plasty. Closely observed were postop- 
erative edema of the upper and lower 
eyelids, paranasal edema, periorbital 
ecchymosis, intranasal edema, patient 
discomfort, and complications. 


MATERIALS AND METHODS 


Forty-nine patients were studied who un- 
derwent rhinoplasty that was either per- 
formed or supervised by one of us (T. A.C.). 
Patients were randomized into a study group 
and a control group. The study group consist- 
ed of 24 patients who received 10 mg of intra- 
venous dexamethasone intraoperatively, 
50 mg of oral prednisone on the first postop- 
erative day, tapering by 10 mg/d until the 
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final dose of 10 mg on day 5. The control 
group of 25 patients received identical-ap- 
pearing placebo intraoperatively and postop- 
eratively. The patient and physician were 
blinded until the completion of the study. 
Appropriate approval was procured through 
the hospital investigational committee, and 
informed consent was obtained from all pa- 
tients. The patients were then seen on post- 
operative days 1, 4, and 7. Edema of the 
upper and lower eyelid and periorbital eechy- 
mosis were evaluated using a graded scale 
from 0 to 4+ (Figs 1 and 2). Paranasal edema 
was graded from 0 to 4+ visually and by 
palpating the soft tissue of the cheek. Intran- 
asal edema was evaluated by anterior rhinos- 
copic examination and graded from 0 to 4+ 
by determining the amount ofseptal and tur- 
binate edema and the patency of the airway. 
Each patient was graded independently by at 
least two observers at each visit. These ob- 
servers consisted of a resident (D.H.), a fa- 
cial plastie fellow (V.Q., T.W., and P.B.), 
and a facial plastic surgeon (T.A.C.). Pa- 
tients were asked to grade their discomfort 
from 0 to 4+ and tabulate the number of 
ibuprofen tablets (400 mg) taken orally. 
Scores were then averaged for each visit to 
obtain a final score for each patient in each 
category on postoperative days 1, 4, and 7. 
Scores were consistently similar between ob- 
servers and were noted never to vary by 
more than one grade on the scale. At the 
completion of the study, the code was broken 
and an average was calculated for the study 
group patients and the control group patients 
for each parameter. The values were then 
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Fig 1.— Method to evaluate eyelid edema. 0 indi- 
cates none; 1+, minimal; 2+, onto iris; 3+, 
covering iris; and 4 + , massive, swollen shut. 





Fig 2.— Method to evaluate periorbital ecchymo- 
‘sis. 0 indicates none; 1 - , medial; 2 +, to pupil: 
3+, past pupil; 4  , to lazeral canthus. 


evaluated statisticallyusing a one-way anal- 
ysis of variance with SPSS/PC + software 
(SPSS, Chicago, Ll. P -values less 
than .05 were considered statistically signifi- 
cant in evaluating the « ifference between the 
two groups. 

None of the patients in the study group 
were given any medications other than those 
used for local anesthesia and intravenous an- 
algesia. No antibioties were given periopera- 
tively but were used postoperatively in five 
patients who demonstrated clinical evidence 
of a loca! infectious process (see the “Results” 
section). 


RESULTS 


Forty-nine patients were studied 
who were undergoing rhinoplasty with 
osteotemies. Twenty-four patients re- 
ceived the study drag, and 25 patients 
received the placebo. The age range 
was 15 to 70 years. Thirty-six proce- 
dures were performed by one of the 
authors (T.A.C.) and 13 by the resi- 
dent (D.H.). Twemy patients under- 
went external rhineplasty, and 29 pa- 
tients underwent a closed procedure. 
The distribution of patients receiving 
the study drug was not significantly 
different between the senior surgeon 
and the resident surgeon. Similarly, 


Parameter 
Upper eyelid edema 


Lower eyelid edema 


Periorbital ecchymosis 


Intranasal edema 


Paranasal edema 


Patient discomfort 


Analgesics used 


patients undergoing  closed-vs-open 
rhinoplasty were almost equally dis- 
tributed between the study and control 
groups. No attempt was made, howev- 
er to control distribution in either 
surgeon or the surgical approach. 

The results of the parameters stud- 
ied are summarized in the Table. The 
measurement of edema in the upper 
and lower eyelids at postoperative 
days 1 and 4 was significantly dimin- 
ished in the group receiving steroids 
(Figs 3 and 4). At day 7, the edema in 
the upper eyelid was still diminished, 
however not to a statistically signifi- 
cant degree. The edema in the lower 
eyelid had nearly equalized. Although 
an early trend toward diminished post- 
operative ecchymosis in the study 
group was noted, this was not statisti- 
cally significant (Fig 5). The amount of 
paranasal edema at days 1 and 4 was 
also significantly lower in the steroid 
group (Fig 6). As was the case with the 
edema in the lower eyelid, this had 
equalized by day 7. Intranasal edema 
tended to be lower in the study group. 
This was, however, not statistically 
different (Fig 7). In addition, patient 
discomfort tended to be diminished in 
the study group; however, this was 
statistically significant on day 4 only 
(Fig 8) Also, a trend toward lower 
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Average Score 
LS — 
Steroid Group 


Placebo Group P Value 





requirements for anaigesies in the 
group receiving steroids was observed 
(Fig 9). 

Five patients experienced a postop- 
erative wound infectior manifested by 
erythema and tenderness. Four of 
these patients had undergone an au- 
togenous er irradiatec cartilage im- 
plant. Only one patient was in the 
steroid group. One patient who re- 
ceived steroids experienced gastroin- 
testinal bleeding due to gastritis. He 
originally had not admitted to a history 
of alcohol abuse anc peptic ulcer 
disease. 


COMMENT 


The operative use of steroids, partic- 
ularly in facial plastic surgery, suffers 
from a lack of well-con:rolled studies. 
Wing’ reported using a steroid nasal 
spray after rhinoplasty, reportedly ob- 
taining a good-to-excellent airway in 
most patients. Kittel and Masing” in- 
jected 6-methyl-21 acetyl-prednisolone 
into the “soft parts of the cheek” in 796 
patients who underwen: a rhinoplasty. 
They noted a reduction in edema and 
periorbital ecchymosis when compared 
with 27 patients receiving the same 
medication subgluteally. No control 
groups were utilized im either of the 
preceding studies. Habal and Powell’ 
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Fig 3.—Upper eyelid edema scores. Open 
squares indicate steroid; closed circles, placebo; 
and asterisks, P<.05. 


Score 


Days 


Fig 6.—Paranasal edema scores. Open squares 
indicate steroid; closed circles, placebo; and as- 
terisks, P —.05. 


studied facial edema in pigs undergo- 
ing coronal incision and forehead flap 
in a double-blind randomized fashion. 
They concluded that pigs receiving 1 g 
of methylprednisolone had significant- 
ly less edema postoperatively. In a 
subsequent report Habal' observed 158 
patients undergoing various facial 
plastie procedures who received 1 g of 
methylprednisolone intravenously at 
the conclusion of the procedure. He 
concluded that the degree of facial 
edema was reduced, that the patients 
required less analgesia, and that no 
adverse effects of the medication were 
noted. Again, no control group was 
used for comparison. Schaberg et al’ 
studied the effect of methylpredniso- 
lone on swelling after orthognathic 
surgery. In a double-blind method, 
postoperative computed tomographic 
scans were used to evaluate the degree 
of edema. A reduction in edema was 
clearly demonstrated in those patients 
receiving steroids perioperatively. 








Score 


Days 


Fig 4.—Lower eyelid edema scores. Open 
squares indicate steroid; closed circles, placebo; 
and asterisks, P<.05. 


Score 


Days 


Fig 7.—Intranasal edema scores. Open squares 
indicate steroid; closed circles, placebo. 


Our study suggests that periopera- 
tive and postoperative systemic ste- 
roid use results in significantly dimin- 
ished eyelid edema and paranasal 
edema at postoperative days 1 and 4. 
In addition, trends toward diminished 
discomfort, analgesic use, intranasal 
edema, and ecchymosis were noted, 
although the differences were not sta- 
tistically significant. In general, ef- 
fects of steroid therapy were most 
noticeable at days 1 and 4, and the 
majority of parameters studied had 
equalized by day 7. We believe that 
the use of steroids may also diminish 
the amount of edema of the tip of the 
nose, particularly in those patients un- 
dergoing external rhinoplasty. We 
originally planned to study edema of 
the tip of the nose; however, we were 
unable to devise a satisfactory method 
of evaluation, and we felt that the 
long-term follow-up of this problem 
would be more important. 

Steroid use is not witheut potential 
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Fig 5.—Periorbital ecchymosis scores. Open 
squares indicate steroid; closed circles, placebo. 
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Days 


Fig 8.—Patient discomfort scores. Open 
squares indicate steroid; closed circles, placebo; 
and asterisk, P<.05. 


No. of Tablets/Days Between Visits 





1 4 7 
Days 


Fig 9.— Ibuprofen taken/interval. Open squares 
indicate steroid; closed circles, placebo. 


complications. Steroids are contraindi- 
cated in patients with tuberculosis, 
ocular herpes simplex, acute psycho- 
sis, or history of significant gastroin- 
testinal ulceration." In healthy per- 
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sons, however, short courses of steroid 
treatment are virtualy without signifi- 
cant side effects. Theoretically, steroid 
use may result in an increased rate of 
infection due to suppression of the 
usual inflammatory response. In our 
study, there was nc indication of in- 
creased infection in the steroid group, 
and, in tact, the infeetion rate seemed 
to be related to use of cartilage im- 
plants in external rhmoplasty. One pa- 
tient did have a histary of peptic ulcer 
disease and developed gastrointestinal 
bleeding after the use of steroids. Cer- 
tainly, in retrospect, this patient was 
not a candidate for this study. 

Use of steroids is one of a number of 
modalities that has been suggested to 
diminish postoperatwe morbidity in 


1. Wing LW. Tobispray i» nasal surgery. Med J 
Aust. 1977:1:751-752., 

2. KittelH, Masing H. Certicosteroid therapy in 
rhinoplasty. Rhinology. 197€;14:163-166. 

3. Habal MB, Powell RE. Experimental facial 
edema: treatment with methylprednisolone. J Surg 
Res. 1978;24:353-358 


rhinoplasty. The use of postoperative 
compression dressings, minimal in- 
tranasal packing, and atraumatic tech- 
niques using small, sharp osteotomes 
has been previously described. Since 
all of our patients underwent an opera- 
tion using a similar technique and re- 
ceived similar postoperative care, 
these factors were controlled in this 
study. By reducing postoperative ede- 
ma and ecchymosis, we can allow pa- 
tients an earlier return to a normal 
life-style. 

We note in summary that, in 1967, 
Lederer et al’ concluded that the ratio- 
nal use of corticosteroids suffers from 
the lack of controlled clinical trials and 
adequate systematic efforts to evalu- 
ate the effects of corticosteroids in 
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statistically significant groups of pa- 
tients with otolaryngic disorders, This 
dictum has also been valid for the use 
of steroids in facial plastic surgery, 
particularly rhinoplasty Our study 
concludes that the use of systemic ste- 
roids in conjunction with rhinoplasty 
does result in diminished postopera- 
tive eyelid and paranase! edema to a 
significant degree. A trend was also 
observed toward diminished intranasal 
edema, periorbital ecchymosis, and pa- 
tient discomfort. We noted no signifi- 
cant complication rate due to the ste- 
roid use, although known contra- 
indications should be observed. In con- 
clusion, we support the use of systemic 
steroids in rhinoplasty. 
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Steroids and Rhinoplasty: 
A Double-blind Study 


Dieter F. Hoffmann, MD; Ted A. Cook, MD; Vito C. Quatela, MD; Tom D. Wang, MD; 
Peter J. Brownrigg, MD; Robert E. Brummett, PhD 


Discussion by Robert L. Simons, MD 
In 1958, Schering Corp, Kenilworth, 
NJ, manufacturers of the steroid Meti- 
corten (prednisone), funded “Elective 
Rhinoplasty,” a film demonstrating the 
surgical technique of Irving B. Gold- 
man, MD. The film was made in col- 
laboration with Irvin J. Fine, MD, 
then president of the American Society 
of Facial Plastic Surgery, and with the 
cooperation of the Clinical Research 
Division of Schering Corp. 





See also p 990. 





Within the body of the film’s text, 
the following pronouncements are 
made: “Dr Goldman was the first rhin- 
oplastic surgeon to use Meticorten to 
minimize hemorrhaging during sur- 
gery and to reduce surgical and post- 
operative edema and ecchymosis. 
After performing thousands of rhino- 
plasties, he has observed that the 
‘meti’ steroid speeds healing and great- 
ly shortens the recovery period—thus 
he has made it an integral part of his 
therapy. The patient dramatically il- 
lustrates these benefits.” 

The reshowing of this classic film 
never fails to elicit snickers and laugh- 
ter from the audience when the narra- 
tor associates the patient’s dramatic 
improvement in appearance and 
prompt recovery with the continued 
use of Meticorten (5 mg, four times a 
day) for a total of 10 days 
postoperatively. 

Today, the benefits of steroids as 


routine adjunctive therapy in nasal 
surgery remain uncertain and ques- 
tionable in the minds of many physi- 
cians. To what degree is a facial plastic 
surgeon's technical skills or judgment 
enhanced by the addition of steroids 
preoperatively or postoperatively? Is 
it really to the patient's betterment to 
risk a complication from the medica- 
tion to gain a few days less periorbital 
edema or ecchymosis? 

Few articles in our literature have 
attempted to scientifically quantitate 
the answers to these questions. There- 
fore, the article *Steroids and Rhino- 
plasty: A Double-blind Study" in this 
month's issue of the ARCHIVES is a 
worthwhile effort to provide some un- 
biased, hard data to a common, yet 
ambiguous practice. 

For 10 years, following my residen- 
cy training at Mt Sinai Hospital, New 
York, NY, in the middle 1960s, I in- 
jected 1 mL of methylprednisolone ac- 
etate (Depomedrol) into each inferior 
turbinate at the conclusion of every 
rhinoplasty. Emulating the technique 
of Goldman, I used the steroid routine- 
ly without any reservation or known ill 
effects. 

Personal concern over these injec- 
tions because of reported cases of 
blindness following intraturbinal ste- 
roids led to my abandonment of the 
routine use of steroids. Since that de- 
parture 12 years ago, I have not noted 
any significant change in patient post- 
operative swelling or discomfort from 
the earlier “steroid days.” 

Certainly, there is good evidence 
that steroids in particular situations 
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can benefit the patient who undergoes 
nasal surgery. In cases of allergic rhi- 
nitis, preoperative and postoperative 
steroid use has eased the operative 
procedure. When the dreaded supratip 
“polly beak” deformity develops in the 
early postoperative peried, judicious 
injections of low-dose steroids into the 
soft-tissue convexity can help to re- 
store the desired profile contour. 

As to the efficacy of perioperative 
steroids to control posteperative ec- 
chymosis, intranasal edema, and pa- 
tient discomfort, the relevant. consid- 
eration is how significant a change is 
effected by the drug. How much soon- 
er does the patient return to normal 
activities and appearance? Is postoper- 
ative morbidity lessened to a degree 
that increases patient acceptance of 
this surgery? 

The double-blind study reported in 
this issue of the ARCHIVES indicates 
little difference in the morbidity pa- 
rameters between the treated and un- 
treated patient after 7 days. In one 
patient, albeit a poorly screened candi- 
date, gastritis with gastrointestinal 
bleeding occurred. Therefore, in con- 
sidering the use of steroids, it be- 
hooves every surgeon to choose well 
his patient and to remember the pre- 
scription for medical care— "Primum 
non nocere" —*Do no harm!" 


ROBERT L. Simons, MD 
North Miami Beach, Fla 
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Preexcision Blepharoplasty 


Frank M. Kamer, MD, Andrew J. Mikaelian, MD 
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€ Numerous techniques have been de- 
scribed for lower lid blepharoplasty. Over 
the past 15 years, a preexcision (pinch) 
technique with preservation of the pretarsal 
orbicularis oculi muscle nas been used in 
more than 1000 cases presenting with der- 
matochalasis and pseudonerniated fat with- 
out lateral skin redundancy. The amount of 
lower lid skin to be excised is estimated by 
pinching the skin. Preservation of the pre- 
tarsal orbieularis oculi muscle adds sup- 
port to the :arsoligamenteus complex. This 
technique aids in preverring the develop- 
ment of both postoperative ectropion and 
rounding of the lower lid. Technical consid- 
erations of the preexcision (pinch) tech- 
nique and & description or alternative tech- 
niques are outlined. Imdications, com- 
plications, and patient satisfaction are 
discussed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:995-999) © 
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he eyelid, eye, and orbit contrib- 

ute much oie overall expression 

and individual characteristies of the 

human face. It is essential that lower 

lid blepharoplasty not result in an un- 

natural or abnormal appearance to this 
central area of facial expression. 

Achieving optimal aesthetic and 

funetional results in lower blepharo- 
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plastie surgery requires that the sur- 
geon develop a clear understanding of 
the function and anatomy of the pre- 
senting problem. The choice of surgical 
technique is influenced by one's experi- 
ence, training, and overall aesthetic 
judgment. The preexcision (pinch) 
technique described in this article is 
used in cases presenting with dermato- 
chalasis and pseudoherniated fat with- 
out lateral skin redundancy. This tech- 
nique was indicated and used in 72% of 
lower blepharoplasties performed by 
one of us (F.M.K.) over the past 15 
years. 


HISTORY 


The origin of lower lid blepharo- 
plasty is obscure. Techniques used to 
obtain relief from puffiness and wrin- 
kling of the lower lid were described as 
early as the 10th and 11th centuries 
AD. The transconjunctival approach to 
periorbital fat was deseribed by Bour- 
guet in 1928.' In the same year Ma- 
dame Noel described the most popular 
external lower lid blepharoplasty ap- 
proach, placing the incision 2 mm be- 
low the lashes. The skin-muscle flap 
technique was passed to Sir Archibald 
MeIndoe by J. Eastman Sheehan while 
the skin flap technique was popular- 
ized by Castanares." 

Presently there is no consensus 
among surgeons when skin flaps or 
skin-muscle flaps should be utilized. 
Traditionally, the skin-muscle flap has 
been used in patients in whom a small 
amount of excess skin excision (less 
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than 3 mm) is anticipated. If larger 
amounts of skin needed to be removed, 
a skin flap was utilized. Many sur- 
geons, however, employ a skin muscle 
flap in all cases, while other surgeons 
prefer skin flaps in all bu: the young 
patient with tight skin. Spira' attempt- 
ed a clinical study to clarify the situa- 
tion. In a group of 26 patients ranging 
in age from 35 to 68 years old, he 
performed a skin-muscie flap on one 
lower lid and a skin flap on the contra- 
lateral lower lid. His operative results 
were assessed from color *transparen- 
cies by several plastic surgeons, resi- 
dents, and students. The photographs 
were made from 3 to 12 months follow- 
ing surgery. Except far one or two 
minor disparities, the observers be- 
lieved that there were no significant 
variations between the two eyes. 

Parkes and Bassiloios’ published an 
article describing a lower lid blepharo- 
plasty technique where the skin of the 
lower lid was pinched together and 
excised. It is this technique that one of 
us (F.M.K.) has modified and is the 
basis for this article. The major modi- 
fication is the preservation of the pre- 
tarsal orbicularis oculi muscle and divi- 
sion of the preseptal orbicularis oculi 
muscle inferior to the tarsus. Fat re- 
moval is facilitated by dividing the 
muscle in this fashion. 


ANATOMY 


From anterior to posterior, the low- 
er eyelids are composed of skin, areo- 
lar tissue, muscle, tarsus and orbital 
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septum, meibomian glands, and con- 
junetiva. The skin of the lower lid is 
extremely thin, loose, and mobile over 
the deeper structures. The eyelid skin 
becomes thicker at the junction with 
the skin of the cheek and lateral to the 
bony orbital margin. Beneath the skin 
and loose areolar tissue lie the elliptie 
fibers of the orbicularis oculi muscle, 
which has been arbitrarily divided into 
three subdivisions; the pretarsal por- 
tion overlying the tarsus, the preseptal 
portion overlying the septum, and the 
orbieular portion overlying the bony 
margin of the orbit. Just deep to the 
orbieularis muscle lies the tarsus and 
orbital septum. The tarsus of the lower 
lid is an elliptical fibrous plate, being 
approximately 5 mm at the center and 
narrowing medially and laterally. The 
orbital septum is a thin sheet of fibrous 
tissue extending from the inferior or- 
bital rim to the lower border of the 
tarsus. Orbital fat lies deep to the 
orbital septum, providing a cushion to 
the structures of the orbit. The lower 
lid is usually described as having three 
fat compartments—a small medial, a 
small temporal, and a large central 
compartment. However, in 1974, Hugo 
and Stone' published a study that 
showed that the infraorbital fat was 
not compartmentalized. 

Of particular surgical importance is 
the tarsoligamentous complex that is 
composed of the pretarsal orbicularis 
oeuli muscle, the medial and lateral 
canthal tendons, and the fibrous tarsal 
plate (tarsus)' Lower eyelid position 
and tone are related in great part to 
the integrity of the tarsoligamentous 
complex. In fact, the increase in lower 
lid laxity with age has been attributed 
to stretching of the lateral canthal 
tendon." Preservation of the pretarsal 
orbieularis oculi muscle with its medial 
and lateral tendons and the fibrous 
tarsal plate as a single unit, the tarsoli- 
gamentous complex, aids in resisting 
contractile forces placed on the lower 
lid. 


PREOPERATIVE ASSESSMENT 


Surgical limitations and expectations 
concerning orbital shape, facial asym- 
metry, edema, and skin quality are 
evaluated and elucidated to the pa- 
tient. Certain conditions cannot be sig- 
nificantly improved or changed by low- 





Fig 1.—Ridge of skin formed by pinching the skin 1 to 2 mm below and parallel to the ciliary border. 


er lid blepharoplasty. For example, 
rhytides of the lower lid skin can rare- 
ly be improved by blepharoplasty 
alone. Attempting to eliminate these 
wrinkles and fine lines by removal of 
excess skin often results in pulling of 
the lower lid margin downward caus- 
ing unacceptable scleral show, if not 
frank ectropion. Malar edema caused 
by fluid retention in the soft tissues 
over the infraorbital rim and zygoma 
should be pointed out preoperatively, 
as it, too, may remain after blepharo- 
plasty. Only that part of the lower lid 
fullness due to pseudoherniated fat is 
improved by lower lid blepharoplasty. 
Areas of dark discoloration under the 
eyes are multifactorial in nature and 
also will not be improved by the proce- 
dure. However, shadowing caused by 
pseudoherniated fat will be improved 
and the darkness may appear less no- 
ticeable. Lateral skin redundancy as 
well as crow’s feet and laugh lines will 
not be changed by the preexcision ble- 
pharoplasty technique. Asymmetries 
should be pointed out to the patient 
preoperatively as these areas can be 
the focus of concern and dissatisfaction 
postoperatively. 

The deformity of the lower eyelids is 
carefully assessed regarding laxity, 
dermatochalasis, and pseudoherniated 
fat. Normally the lower eyelid will 
overlie the limbus by 1 mm. If scleral 
show exists preoperatively, it should 
be considered a warning of eyelid lax- 
ity. If the tarsus can be easily pulled 
6 mm or more away from the globe, 
serious weakness and laxity of the 
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lower lid exists. Dermatochalasis is 
usually manifested by a “crepe-like” 
quality to the skin. Gentle pressure on 
the globe can demonstrate the pockets 
of pseudoherniated fat. 

Standard photographs are taken 
with adequate lighting and positioning. 
The front view with eyes gazing supe- 
riorly is often helpful in demonstrating 
the fat compartments of the lower 
eyelids. The front view with eyes 
opened and the patient smiling will 
demonstrate hypertrophy of the orbi- 
cularis oculi muscle and lateral skin 
redundancy, if present. 


SURGICAL TECHNIQUE 


The operation is routinely per- 
formed under intravenous sedation 
with local anesthesia (1% lidocaine 
with epinephrine hydrochloride, 
1:100 000, and hyaluronidase [9 units/ 
mL |) The hyaluronidase aids in spread- 
ing the local anesthetic and enables the 
skin to adhere as a ridge after being 
pinched. Utilizing a small Brown-Ad- 
son forceps followed by a curved hemo- 
stat, the skin 1 to 2 mm below and 
parallel to the ciliary border is pinched 
forming a ridge of skin that extends 
from the lateral canthus to the limbus 
(Fig 1). If the shape of the lower eyelid 
is altered by pinching, the ridge of skin 
formed can easily be flattened by gen- 
tle traction, and pinching is repeated 
until no change in lower lid shape 
results. The appropriate amount of 
skin pinched is determined by the de- 
gree of dermatochalasis and laxity of 
the lower eyelid. 
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The ridge of skin formed by pinching 
is easily excised usinz a straight scis- 
sors (Fig 2). A suture is placed in the 
pretarsal tissue and traction is placed 


Fig 3.—Preservation o the pretarsal orbicularis oculi muscle (arrow) when elevating the flap. 


E 
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in a superior direction. Inferior 
counter traction is applied with a fin- 
ger on the cheek below the orbital rim. 
Using a No. 15 blade, the pretarsal 
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Fig 4.—Cross-section showing preservation of 
the pretarsal orbicularis oculi muscle (arrow), 
with incision of the muscle inferior to the tarsus. 


skin is dissected from tne pretarsal 
orbicularis muscle (Fig 3). Preserva- 
tion of the pretarsal orbecularis oculi 
muscle maintains the integrity of the 
tarsoligamentous complex. Continuing 
the dissection inferior tc the tarsus, 
the orbicularis muscle ie incised at 
successively deeper levels until the 
orbital septum is reached (Fig 4). The 
flap created has compenents of both a 
skin flap and a skin muscle flap. With 
the eyelid closed, gentle digital pres- 
sure is applied to the globe to push the 
orbital fat forward. The septum over- 
lying each compartment is opened with 
a fine scissors and the transparent thin 
capsule that surrounds the fat is in- 
cised to allow the lobulated fat to pro- 
lapse. The redundant fa. is clamped 
with a hemostat at the level of the 
orbital septum, the excess is excised, 
and the proximal stump of fat in the 
hemostat is cauterized with a bipolar 
electrocautery (Fig 5). Hemostasis is 
obtained and the skin wound is closed 
by careful approximation with butyl-2- 
cyanoacrylate (Histoacry b." 

Iced compresses are applied to the 
eyelids postoperatively for 48 hours, 
and the patient's head is elevated 30? 
to 45°. Bland ointment (petrolatum) is 
applied to the lower lid incision after 
48 hours to expedite removal of the 
butyl-2-cyanoacrylate. Any remnants 
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Fig 5.—Excision of redundant fat after base is clamped with a hemostat. 


of butyl-2-cyanoacrylate present after 
1 week are removed with a fine for- 
ceps. The patient is encouraged to 
begin eye closure exercises 72 hours 
postoperatively, even before the adhe- 
sive is removed. Active contraction of 
the orbicularis oculi muscle appears to 
revitalize the dystonic orbicularis oculi 
muscle fibers in the early postopera- 
tive period before scarring and con- 
tracture can occur. 


RESULTS 


From January 1, 1975, to January 1, 
1990, 1017 patients had a preexcision 
(pinch) lower lid blepharoplasty per- 
formed by one of us (F.M.K.). Many of 
the cases were performed in conjunc- 
tion with an upper lid blepharoplasty 
or rhytidectomy. Initially, interrupted 
6-0 catgut sutures were used to close 
the lower lid incisions. However, start- 
ing in 1986, the lower lid incision was 
closed with butyl-2-cyanoacrylate. 
Otherwise, the surgical technique has 
not changed over the 15 years of this 
study. Complications were few. Tem- 
porary ectropion developed in five pa- 
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tients and resolved with supportive 
care and postoperative orbicularis ex- 
ercises. Prolonged ectropion requiring 
surgical intervention did not occur. 
Overall patient satisfaction was high 
with few complaints of postoperative 
rounding or scleral show (Fig 6). 


COMMENT 


The most common permanent com- 
plication of lower lidblepharoplasty is 
eyelid malposition." This complication 
occurs in varying degrees ranging 
from an increase in scleral show with 
lower eyelid rounding to frank ectro- 
pion. In its lesser forms, this malposi- 
tion presents nothing more than a mi- 
nor cosmetic deformity, whereas in the 
more severe degrees, marked func- 
tional problems occur, resulting most 
notably in exposure keratopathy. 

Persistent eyelid malposition follow- 
ing lower lid blepharoplasty may result 
from overzealous excision of skin or 
muscle, scar formation and contracture 
within the lower eyelids, adhesions of 
the orbital septum, or dystonic muscle 
function of the orbicularis oculi muscle. 
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Eyelid malposition, therefore, results 
when forces acting on the lower lid in 
an inferior direction overcome the sup- 
port of the tarsoligamentous complex. 
Rees" believes that lid retraction is 
more frequent after extensive skin un- 
dermining than following the skin mus- 
cle flap technique. He believes that the 
skin flap has a tendency to contract 
like a free skin graft does but to a 
lesser extent. Aston," on the other 
hand, believes that the possibility of 
postoperative scleral show is reduced 
by using a skin flap and preserving the 
attachments of the orbicularis oculi 


muscle to the tarsus and the orbital . 


septum. 

The technique under discussion be- 
gins 1 to 2 mm below the lashes as a 
skin flap, preserving the pretarsal or- 
bicularis oculi muscle, and becomes a 
skin-muscle flap inferior to the tarsus. 
By splitting the orbicularis oculi mus- 
cle in this fashion, maximum support of 
the lower eyelid is preserved by keep- 
ing the tarsoligamentous complex in- 
tact. Minimal contraction of the flap 
occurs as only that portion overlying 
the tarsus is a free skin flap. Other 
maneuvers used to maintain lower eye- 
lid support include pinching the skin to 
prevent excessive skin excision and 
the early use of eye closure exercises 
to revitalize the dystonic orbicularis 
oculi muscle fibers before scarring and 
contracture can occur. 

Preservation of the tarsoligamen- 
tous complex by placing the skin inci- 
sion in a crease approximately 4 mm 
below the lashes as advocated by 
MeCollough and English" appears to 
offer few theoretical advantages. Pre- 
serving the pretarsal skin adds little if 
any support to the lower lid. Further- 
more, placement of the incision at this 
lower level makes for a more visible 
scar that can be difficult to camouflage, 
even with eyeliner. 

Lateral skin redundancy as well as 
crows feet and laugh lines will not be 
changed by the preexcision blepharo- 
plasty described in this artiele. A skin 
flap is used if lateral skin redundancy 
is present and was indicated and used 
in 1796 of the lower lid blepharoplasties 
performed by one of us (F.M.K.) over 
the past 15 years. A transconjunctival 
approach is the method of choice in 
those cases where there is pseudoher- 
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Fig 6.—Left (top center, and bottom), Preoperative view of patient showing the presence of pseudoherniated fat and dermatochaia- 
sis. Right (top, center, and bottom), Postoperative view of patient at 6 months; the shape of the eye is unchanged. 


niated fat with little er no redundant 
skin. This technique was indicated and 
used in 11% of lower lid blepharoplas- 
ties performed by one of us (F.M.K.) 
over the past 15 years. 

The goal of lower lic blepharoplasty 
is to rejuvenate the natural appear- 
ance of the lower lid while not altering 
its basic shape. Wrinxles, folds, and 
convexities should be smoothed and 
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downward displacement of the lower 
lid prevented. We believe that in most 
patients, particularly those with der- 
matochalasis without lateral skin re- 
dundancy, these goals are best met 
with the preexcision (pinch) blepharo- 
plasty described in this article. Pres- 
ervation of the pretarsal orbicularis 
oculi muscle with its medial and lateral 
tendons and the fibrous tarsal plate as 
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a single unit, the tarsciigamentous 
complex, provides maximum lower lid 
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Preexcision Blepharoplasty 


Frank M. Kamer, MD, Andrew J. Mikaelian, MD 


Discussion by Jim English, MD 


The lower eyelids of an individual serve a 
dual purpose-function and aesthetics. 
When dealing with this anatomic entity 
surgically, one must maintain proper bal- 
ance to achieve an optimum result. Vi- 
sion is precious to us, and the ability to 
maintain adequate function is of para- 
mount importance. Of additional signifi- 
cance is one's eapacity to convey emo- 
tions through the lids expressiveness. 
The disruption of either must be kept to 
a minimum to justify surgical change. 
Regretfully, their alteration leaves little 
room for error based on design, age, and 
the effects of gravity. 

Over the past two centuries, many 
have tried to analyze, diagnose, and de- 
scribe surgical techniques concerning the 
eyelids. Only in the last 70 years has the 
lower lid received its due share of atten- 
tion. Today, with a better grasp of its 
anatomy and physiology, conservatism 
has won out and most techniques strive 
for a balance between function and aes- 
theties. The surgical procedure as intro- 
duced by Parkes and Bassiloios in the 
1970s' modified later by Kamer is case in 
point. The preexcision blepharoplasty is 
an excellent treatment of the lower eye- 
lid from a conservative standpoint. The 
beauty of this pinch technique is that it 
affords the surgeon the opportunity to 
assess the amount of skin to be excised 
before any manipulation of the flap and 
or fat removal. 

Once the skin has been preexcised, a 
skin flap is elevated over the pretarsal 
fibers of the orbicularis oculi muscle until 
the inferior border of the tarsal plate is 
reached. The muscle fibers are then di- 
vided, which, in essence, creates a skin 
muscle flap until the pseudoherniated fat 
is exposed. Inherent within this modifi- 
eation is the careful attention to protect 
the most vital supporting structure of the 
lower lid, the tarsoligamentous complex. 
Although not shared by all, preservation 
and nondisruption of the pretarsal fibers 
of the orbicularis oculi muscle are an 
important part in one's effort to help 
prevent an inferior contractural pull on 
the free infralash margin, as well as 
preventing a flattened unanimated pre- 
tarsal appearance. Since there are no 
direct anatomic insertions of the muscle 
to the tàrsus, the absence of creating a 
surgical-plàne between the two would 
prevent their adhesion. Many facial plas- 
tie surgeons^share this view and others 
would take it one step further — the 
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overlying skin envelope. Histopathologic 
study of skin removed during blepharo- 
plasty shows minimal degenerative 
changes, but the elastic fiber network in 
the dermis is poorly developed and may 
contribute to the loss of supporting struc- 
ture.” Although of lesser significance 
than the pretarsal muscle preservation, 
this more neutral, weaker envelope could 
be a contributing factor to the inferior 
contractural pull as a healing skin flap." 
Not specifically addressed in this arti- 
cle is the amount of skin excised. It 
probably does and should represent a 
small amount ranging from 1 to 3 mm. 
Another concern with this technique 
would be its use if a marginally weak 
lower lid is present. Previous studies by 
Ousterhout and Weil’ and Hill’ have dem- 
onstrated that the lower lid does not 
become longer with age, but the lateral 
canthal ligament becomes weaker allow- 
ing horizontal drift of the lateral canthus 
medially. Although the pinch technique 
would disturb this situation minimally, 
one may need to incorporate a lid tight- 
ening procedure to ensure good horizon- 
tal lid levels. If the need to excise more 
skin is necessary or if a lax lateral 
canthal ligament exists, then a preexci- 
sion technique may have its limitations. 
When faced with either of these dilem- 
mas, consideration should be given to the 
additional support garnered from the 
nonviolation of the pretarsal skin enve- 
lope since it has the ability to heal with 
contracture. McCollough’ feels that a 
lowered infralash skin incision and the 
preservation and nonviolation of the col- 
lage-rich pretarsal skin envelope, as well 
as the pretarsal orbicularis oculi muscle 
fibers, may provide a greater margin of 
error against postoperative scleral show. 
Of concern for those who agree that 
nondisruption of the pretarsal skin may 
in fact help prevent a downward pull is 
that of a more visible scar. However, all 
of us have from time to time utilized 
existing skin creases to camouflage inci- 
sions, ie, middle forehead, pretragal, alar 
base. In our experience, the placement of 
this incision in a lowered natural skin 
crease has not only afforded increased 
protection against postoperative eyelid 
malposition, but the appearance of the 
scar has been met with good patient 
acceptance. The ambivalence that exists 
is predicated on the fact that mutual 
truths exist with both procedures. When 
specifically indicated, the preexcision 
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blepharoplasty technique is as good a 
conservative procedure as has been put 
forth to date. However, if more skin 
excision or a marginally weak tersoliga- 
mentous complex exists, a lowered inci- 
sion may provide additional protection 
from postoperative scleral show. ‘ 

Another interesting concept taat this 
article puts forth is wound closure with 
the use of histoacryl, butyl-2-cyenoacry- 
late, and the absence of postoperative 
milia formation.' This common postoper- 
ative sequelae secondary to conventional 
wound closure techniques is distressing 
to both patient and surgeon. Though 
temporary, their prevention could con- 
vince most of us that this form of closure 
deserves consideration. This technique 
should gain wider acceptance with Food 
and Drug  Administrtation approval. 
Also, the early use of eyelid closure 
exercises to prevent contracture by revi- 
talizing dystonic orbicularis oculi muscle 
fibers is valid and worthy of incorpora- 
tion in one’s postoperative instructions. 
In closing, mention should be given to 
the contraindication of this technique if 
previous surgery has been performed 
leaving a less distensible skin envelope to 
the hyaluronidase secondary to scar. 
Parkes and Bassiloios offered this as a 
contraindication in their presurgical as- 
sessment. Without reservation, this au- 
thor feels that the Kamer modification of 
Parkes and Bassiloios pinch technique 
has definite merit and should be consid- 
ered as a part of one's surgical 
armamentarium. 


JIM ENGLISH, MD 
Little Rock, Ark 
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N odular Fasciitis of the Head 
and Neck in Children 


A Deceptive Lesion 


Laurence J. DiNardo, MD; Ralph F. Wetmore, MD; William P. Potsic, MD 


e Nodular fasciitis represents a dis- 
crete, benign, presumably reactive prolif- 
eration of fibroblasts. However, its rapid 
rate of growth and a sarcomatous histo- 
logic appearance are often deceptive. 
Multiple pathologic reviews are frequently 
conducted in an attemot to distinguish 
nodular fasciitis from other lesions. Such 
confusion is especially problematic in the 
pediatric otolaryngic pcoulation in which 
nodular fasciitis is not commonly encoun- 
tered and mesenchyma! malignancies of 
the head and neck are of fundamental 
concern. Between 1975 and 1988, 12 
cases of nodular fasciitis were diagnosed 
at the Children's Hospital of Philadelphia 
(Pa). Six children presented with head and 
neck lesions and ranged trom 6 to 13 years 
of age. The clinical anc histopathologic 
features of these cases are reviewed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1001-1002) 


Na fasciitis, a-though rare, is 
the most common pseudosar- 
coma of the soft tissues. Clinically, the 
lesion manifests as a rapidly growing, 
mobile subcutaneous tumor without 
signs of infection. Histologically, its 
high cellularity, mitotic activity, and 
infiltrative borders may easily be con- 
fused with sarcoma. Nodular fasciitis 
typically arises from the superficial 
and sometimes deep fascia. It has, 
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however, been described in areas de- 
void of fascia. Lesions usually present 
in the extremities, but involvement of 
most other body parts, excluding the 
viscera, occur. Only 10% to 20% of 
these tumors are located in the head 
and neck and multiple occurrences are 
rare. Most individuals are between 
20 and 40 years of age at the time of 
diagnosis with approximately 10% to 
20% being below 20 years old 
Nodular fasciitis is an uncommon 
benign tumor that clinically and his- 
tologically can mimic an early mesen- 
chymal malignancy. Since a minority 
of these nodules arise in the head and 
neck, and even fewer occur in children, 
the otolaryngologist should remember 
to consider this entity when evaluating 
pediatric soft-tissue masses. 


MATERIALS AND METHODS 


Between 1976 and 1988, six children 
were diagnosed with nodular fasciitis 
of the head and neck at the Children’s 
Hospital of Philadelphia (Pa). The age 
and sex of the patients as well as the 
location, size, and duration of symp- 
toms associated with their lesions 
were evaluated. In addition, the dif- 
ferential diagnoses and the number of 
independent pathologic reviews for 
each case were assessed. 


RESULTS 


The average age of the patients at 
presentation was 10 years, with a 
range of 6 to 13 years. There were four 
boys and two girls. Clinically, all le- 
sions presented as a rapidly growing 
mass. The average duration of the tu- 
mor prior to diagnosis was approxi- 
mately 8 weeks, with a range of 5 weeks 
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to 4 months. In one instance the dura- 
tion of the lesion eculd not be assessed 
quantitatively but was said to arise 
rapidly. 

None of the lesions were noted to be 
tender and no specific episode of 
trauma to the site was reported in any 
of the six cases. 

Three of the lesions were located on 
the head; these involved the masseter 
muscle, parotid sheath, and occipital 
scalp. The remaining tumors involved 
the neck and included two masses in 
the superior posterior triangle and one 
in the anterior triangle. Four of the le- 
sions were located on the right side, 
one involved the le?t, and one was po- 
sitioned in the midline. Four of the six 
tumors were mobile. Both of the intra- 
muscular masses were partially fixed. 

The average gross specimen mea- 
sured 1.2 cm in diameter with a range 
from 0.6 to 1.8 cm. The tumors ap- 
peared white to gray in color, and rub- 
bery to firm in consistency. Microscop- 
ically, the different:al diagnosis in the 
six patients encompassed a total of 
nine tumors including nodular fascii- 
tis. Frequent confusion existed as to 
whether a benign or malignant process 
was present. Consequently, the aver- 
age number of independent pathologic 
consultations was 2.5, with a range of 
1 to 3. The final diagnosis in all in- 
stances was nodular fasciitis despite 
some uncertainty in four of six cases. 

Follow-up has ranged from 1 to 8 
years, with no evidence of recurrent 
disease. 


COMMENT 


In 1955, Konwaler et al reported 
eight cases of a subcutaneous fibrous 
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lesion, that although histologically 
alarming and reminiscent of such ma- 
lignancies as fibrosarcoma, appeared 
to represent an inflammatory process. 
These tumors were believed to be be- 
nign and were described as pseudo- 
sarcomatous fibromatosis or fasciitis. 
The authors further cautioned that a 
sarcomatous appearance might lead to 
an erroneous malignant diagnosis and 
inappropriate extensive therapeutic 
measures. 

Subsequent reports by several au- 
thors expounded on the work by Kon- 
waler and coworkers. In 1961, Price et 
al' performed a clinicopathologic re- 
view of 65 cases of pseudosarcomatous 
fasciitis. The term nodular fasciitis 
was introduced since it better de- 
scribed the tumor’s presumed origin 
from superficial and deep fascial lay- 
ers. In this study the majority of le- 
sions presented as slightly to freely 
mobile, usually nontender, solitary 
nodules averaging 2 cm in size, and ex- 
hibiting a rapid initial growth rate. 
Most tumors developed in the upper 
extremities or trunk with five of 65 
cases involving the head and neck. 
Twenty of the lesions were initially 
thought to be malignant; most were 
misdiagnosed as fibrosarcoma. The au- 
thors further commented that nine of 
the 65 cases occurred in patients under 
19 years of age, the youngest being 3 
years old. 

Stout,’ also in 1961, reviewed 123 
cases of pseudosarcomatous fasciitis, 
12% of which arose in patients less 
than 16 years of age. No important 
difference in the biological behavior 
was noted between nodular fasciitis in 
children and adults. A 2:1 predomi- 
nance of males to females was noted in 
our study. The same ratio was noted by 
Stout in his larger series of pediatric 
pseudosarcomatous fasciitis. 

More recently, the combined works 
of Allen' and Werning? indicated that 
approximately 2045 of nodular fascii- 
tis arises in the head and neck. The 
neck and face were the most common 
sites comprising 28% and 20% of oto- 
laryngologic cases, respectively. Less 
commonly affected were the forehead 
(975), scalp (8%), orbit (7%), parotid 
sheath and gland (5%), conjunctiva 
(4%), and buccal mucosa (4%). The 
trachea, tongue and gingiva, and hy- 


popharynx and esophagus were rarely 
involved, each accounting for no more 
than 1% of head and neck lesions. It 
remains unclear whether nodular fas- 
ciitis represents a reactive process or a 
form of fibromatosis, although the 
former is favored. While a specific his- 
tory of trauma is sometimes consid- 
ered a possible etiologic factor, it can 
be elicited in only 5% to 10% of cases.‘ 

Grossly, the specimens examined at 
the Children's Hospital of Philadel- 
phia were typical for nodular fasciitis. 
The tumors were firm, nodular, gray- 
white in color, and well within the ex- 
pected range of 0.5 to 4.0 cm in size. 
Moreover, a rapidly growing lesion ex- 
ceeding 5 em is unlikely to be nodular 
fasciitis and implies a malignant 
process.! 

On sectioning, the surface was usu- 
ally smooth or gelatinous. Under low 
magnification the lesions appeared 
partially or totally circumscribed but 
never encapsulated. At times, small 
projections into adjacent tissues were 
noted. 

Microscopically, Allen! has recog- 
nized 12 variants of nodular fasciitis. 
None of these categories are prognos- 
tically distinguishable, but rather em- 
phasize the histologic variability of 
this lesion and explain the difficulty in 
arriving at a firm pathologic diagnosis. 
Allen! does define four features com- 
mon to almost all cases. These include: 
(1) spindle-shaped fibroblasts ar- 
ranged in long fascicles that are 
slightly curved, whorled, or s-shaped; 
(2) small clefts or slitlike spaces that 
often separate the fibroblasts; (3) a few 
extravasated erythrocytes; and (4) mu- 
coid interstitial ground substance. 
Barnes’ adds that while mitoses are a 
prominant feature of nodular fasciitis 
they never appear atypical. 

The differential diagnosis of nodular 
fasciitis includes neurofibroma, neu- 
rilemoma, fibrous histiocytoma, fibro- 
matosis, fibrosarcoma, myxoid lipo- 
sarcoma, | and  myxofibrosarcoma. 
While excluding the other possibilities 
is not always simple, differentiating 
fibrous histiocytoma from nodular fas- 
ciitis can be especially difficult and is 
responsible for the largest number of 
incorrect classifications.* In our study, 
differentiating between fibrous histio- 
cytoma and nodular fasciitis created 
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the most uncertainty and generated 
the greatest number of independent 
pathologic reviews. 

Complete local excision with close 
postoperative follow-up is the pre- 
ferred treatment of nodular fzsciitis. 
It has been suggested that incomplete 
resection, should it occur, requires no 
further therapy since spontaneous tu- 
mor regression is expected.? It is un- 
clear whether or not nodular fasciitis 
can recur. Bernstein and Lattes! claim 
that, even if possible, recurrent lesions 
are exceedingly rare and that patho- 
logic reappraisal of the original speci- 
men or examination of the reeurrent 
tumor will almost certainly exclude 
nodular fasciitis. 

Nodular fasciitis, although uncom- 
mon, may arise in the head or neck of 
a child. Despite a rapid initial rate of 
growth these benign tumors rarely ex- 
ceed 5 cm at presentation. Difficulty 
may occur in histologically differenti- 
ating nodular fasciitis from other soft- 
tissue lesions, both benign and malig- 
nant. Confusion most often results 
when fibrous histiocytoma is consid- 
ered in the differential diagnosis. 

Local excision with close postopera- 
tive follow-up is the preferred treat- 
ment of nodular fasciitis. Recurrent 
lesions make the original diagnosis of 
nodular fasciitis doubtful, and reap- 
praisal of the pathologic findings fre- 
quently reveal a malignant tumor. 
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Discontinuous vs In-Continuity Neck 
Dissection in Carcinoma of the Oral Cavity 


Charles R. Leemans, MD; Rammohan Tiwari, MD; Jos J. P. Nauta, MSc; Gordon B. Snow, MD 


e We compared the results of transoral 
excision of the primary tumor with discon- 
tinuous neck dissection with the results of 
in-continuity dissection of primary tumor 
and neck nodes in anteriorty localized squa- 
mous cell carcinoma of the oral cavity. We 
analyzed 27 patients who underwent 28 
discontinuous dissections and 34 patients 
who underwent 40 in-continuity dissections 
for T2 anterior tongue or floor-of-mouth 
carcinoma. The overall ipsilateral neck re- 
currence rate was 11%. The discontinuous 
dissection group did significantly worse 
than the in-continuity dissection group, 
with a neck recurrence rate of 19%. Conse- 
quently, the actuarial 5-year survival of pa- 
tients who underwent a discontinuous dis- 
section was substantially decreased (63%) 
compared with patients who were treated 
by an in-continuity dissection (80%). Dis- 
continuous neck dissection, thus, is not to 
be recommended in oral cancer. 

(Arch Otelaryngol Head Neck Surg. 
1991 ;117:1003-1006) 


"rennen of the regional neck 
nodes is an imporzant consider- 
ation in the management of squamous 
cell carcinoma of the anterior tongue 
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and floor of the mouth. All patients 
who have clinical evidence of nodal 
disease will need treatment of the re- 
gional lymphatics. Furthermore, many 
authors advocate surgical treatment of 
the neck in patients with a primary 
lesion larger than 2 cm because of the 
high incidence of occult regional metas- 
tases in these cancers.” 

The lymphatic drainage of the ante- 
rior oral cavity passes the intervening 
tissues of the floor of the mouth before 
entering the neck. On theoretical 
grounds, therefore, the neck dissection 
is usually performed in continuity with 
the resection of the primary tumor, 
thereby removing the lymphatics be- 
tween the primary and the regional 
nodes, which can harbor tumor cells in 
transit.’ 

Since the first publications by 
Crile," the principle in the surgical 
treatment of oral carcinomas has been 
based on these anatomic grounds. It is 
recognized, however, that the sacrifice 
of the intervening structures in an en 
bloc resection adds to the morbidity in 
terms of function and disfigurement. 
To reduce these postoperative sequel- 
ae, the en bloc principle was, in se- 
lected cases, defied. In 1973, Spiro and 
Strong! published their results in 
tongue carcinoma and concluded that 
in lesions suitable for transoral exci- 
sion, a discontinuous neck dissection 
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can be performed without apparent 
adverse effects on survival. 

The question whether a discontinu- 
ous neck dissection can be performed 
mainly arises in the smaller carcinomas 
(T2; lesion >2 cm but not 4 em), 
because these usually can be excised 
adequately by the intraoral route. In 
larger lesions, it is often necessary to 
use extraoral approaches for exposure, 
thereby encroaching on the neck, and 
it is then good surgical practice to 
treat the neck nodes in the same proce- 
dure regardless of the clinical staging. 
We analyzed our material to obtain an 
answer to the issue of whether discon- 
tinuous and in-continuity neck dissec- 
tion are equally effective. 


PATIENTS AND METHODS 


Sixty-one patients underwent a neck dis- 
section for T2 carcinoma of the mobile tongue 
or of the floor of the mouth at the Free Uni- 
versity Hospital, Amsterdam, the Nether- 
lands, between January 1978 and July 1988. 
Thirty-five (57%) anterior tongue carcino- 
mas originated on the lateral border; of the 26 
(43%) floor-of-mouth carcinomas, 25% and 
27% were located anteriorly in the diseontin- 
uous and in-continuity neck dissection 
groups, respectively, the remainder being 
located laterally. Patients with fixed neck 
nodes or patients who underwent a histo- 
pathologically nonradical resectien ofthe pri- 
mary tumor or neck dissection (ie, extrano- 
dal tumor growth at the margin of the neck 
dissection specimen) were excluded from 
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this study as they represent a different popu- 
lation with a worse prognosis and, thus, 
would confuse the issue. The ages of the pa- 
tients ranged from 40 to 79 years, with a 
mean age of 59 years. Women were 32% of 
the patients. 

A total of 68 neck dissections were per- 
formed. Twenty-seven patients underwent 
28 discontinuous neck dissections and 34 pa- 
tients underwent 40 en bloc procedures. All 
treatment plans were discussed in a multidis- 
ciplinary head-and-neck oncology group, and 
all patients were operated on by the same 
five surgeons. 

Table 1 gives the general characteristics of 
both groups as well as the clinical and histo- 
pathologic status of the neck and the percent- 
age of occult neck nodes. It shows that both 
groups were comparable. All patients were 
staged according to the International Union 
Against Cancer (UICC) 1987 staging sys- 
tem." The tumor stage distribution was also 
comparable in both groups: discontinuous 
group, 15 patients (55%) stage II, 11 patients 
(41%) stage III, and one patient (6%) stage 
IV; in-continuity group, 16 patients (47%) 
stage II, 16 patients (47%) stage III, and two 
patients (6%) stage IV. Because these carci- 
nomas demonstrate a high incidence of occult 
neck metastases," many clinically NO necks 
are, in fact, pathologic node-positive necks; 
therefore, both NO and node-positive necks 
were analyzed together. 

All neck dissections were comprehensive, 
which means removal of the submental-sub- 
mandibular, jugulodigastric, midjugular, 
low-jugular, and posterior triangle lymph 
nodes. Whenever it was oncologically safe to 
do so, the spinal accessory nerve was pre- 
served. Neither the sacrifice nor the preser- 
vation of the spinal accessory nerve was re- 
lated to the outcome. The internal jugular 
vein, however, was left in situ only in bilater- 
al dissections, and then only on the least- 
involved side of the neck. The sternocleido- 
mastoid muscle was removed in every case. 

The pathologic report was reviewed for 
the number of positive nodes and the pres- 
ence of extranodal spread. When three or 
more positive nodes and/or extranodal 
spread were reported, patients received 
postoperative radiotherapy. The total dose 
ranged from 50 to 66 Gy, directed to the neck 
as well as to the primary. 

Patients were followed up at regular inter- 
vals. When analyzed on July 1, 1990, the 
follow-up data of all patients were available, 
securing a minimal follow-up of 2 years and a 
92% (56 patients) 3-year follow-up of the total 
group. Regional recurrence was defined as 
relapse in the side of the neck operated on 
without evidence of recurrence at the prima- 
ry site. In those cases it was defined as locor- 
egional and excluded from the analysis of 
ipsilateral (side of neck dissection) neck 
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Table 1.—General Characteristics of Patients" 


In-Continuity 
No. of patients 34 
No. of dissections 40 
Age, y, range (mean) 40-75 (60) 
Neck classification, % 
Clinical 
NO 52 
N+ 48 
Pathologic 
NO 50 
N+R-— 28 
N+R+ 22 
Postoperative RT, % 28 
Occult nodal disease, % 29 


*RT indicates radiotherapy; R, extranodal spread. 


100 


Dissection Group 


Discontinuous Total 
27 51 
28 58 
40-79 (59) 40-79 (59) 
54 53 
46 47 
50 50 
32 29 
18 21 
25 26 
20 25 
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Fig 1.— Actuarial survival curves for the two treatment groups: discontinuous vs in-continuity neck 


dissection. 


recurrence. 
Survival and recurrence-free curves were 
calculated according to the Kaplan-Meier 
method; percentages are given at 5 years. 
Curves were compared using the generalized 
Wilcoxon test. Null hypotheses were tested 
one-sided against the alternative that contin- 
uous dissections prolong survival and reduce 
ipsilateral regional recurrence. Figures 
were stratified for postoperative radiothera- 
py, and this factor could, thus, be excluded. 


RESULTS 


The overall actuarial survival rate in 
our group of patients was 72.5%. A 
total of 15 (25%) of 61 patients died of 
disease in this series: six in the in- 
continuity group and nine in the dis- 
continuous group. For the first group, 
the survival rate was 80.2%, and for 
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the latter it was 62.7% (Fig 1). This 
difference was statistieally significant 
(P —.0236). In both groups, the curves 
leveled off after 2.5 years. 

The first site of failure is given in 
Table 2. It shows that both groups 
differed only in respect to regional 
recurrences (two vs five in the in- 
continuity and discontinuous groups, 
respectively), whereas the number of 
local recurrences, distant metastases, 
and second primary cancers were with- 
in the same range. 

A total of 10 ipsilateral regional re- 
currences were detected in the whole 
series of 68 neck dissec-ions. All recur- 
rences occurred within the first year . 
after treatment. Three recurrences 
were locoregional rather than regional 
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and were excluded from further analy- 
sis. Table 3 gives the number of ipsilat- 
eral neck die ai: relative to the 
pathologic involvemenz of the neck. 
The actuarial ipsilateral neck recur- 
rence-free rate for all neck dissections 
was 89%. The in-contnuity neck dis- 
section group suffered significantly 
fewer neck recurrences than the dis- 
continuous dissection group: 5.3% vs 
19.1% (P =.0269; Fig 2). 


COMMENT 


The management of small, anterior- 
ly localized carcinomas of the oral cavi- 
ty poses some controversial problems. 
The issue whether to treat the neck is 
vital, and this has been the subject of 
considerable debate. Many authors be- 
lieve that some form of treatment of 
the cervical nodes is called for because 
of the high incidence ef occult regional 
metastases. Considerable literature on 
this subject exists, Fut the question 
whether to perform the neck dissection 
in continuity with the primary tumor 
or discontinuously is seldom ad- 
dressed. | 

Spiro and Strong’ published the re- 
sults of a series of patients treated for 
tongue cancer and found no adverse 
effects of discontinuous procedures. In 
their series, however, there were sig- 
nificantly more less-advanced cases in 
the discontinuous group than in the in- 
continuity group, and this may have 
influenced their results. Ballantyne” 
reported that discontmuous dissections 
were the operation 5f choice in the 
University of Texas M. D. Anderson 
Cancer Center, Houszon, if the lesion 
could be excised by the intraoral ap- 
proach. Most studies on tongue or 
floor-of-mouth cancer. however, do not 
mention whether the neck was treated 
continuously or discomtinuously. 

It is, indeed, attractive to treat 
these patients with a less than en bloc 
operation, thereby reducing postoper- 
ative wcund problems and minimizing 
sequelae such : as chewing and swallow- 
ing difficulties, impairment of head 
movements, and disfigurement. These 
features should not, however, out- 
weigh the possibility of curing the 
patient. | 

The survival rate in this series of 
patients. who underwent a neck dis- 
section in the treatment of T2 anterior 
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* One patient survived. 


Table 2.—First Site of Failure 


——————————————————————————— 
In-Continuity 


Distant 2 (6) 
Distant 2 (6) 
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Discontinuous 










Table 3.— Number of Ipsilateral Neck Recurrences Relative to 
Pathologic Involvement of Nodes 


In-Continuity 
Dissection 
Group, No. (%) 


Pathologic 
ee 


Ipsilateral Neck Recurrence-Free, % 


0 12 24 
Months After Operation 


No. of Neck 
Recurrences 





Discontinuous 
Dissection 
Group, No. (%) 


No. of Neck 


rena enc 





Discontinuous 


36 48 60 


Fig 2. — Actuarial survival curves delineating necks free of recurrence for the two treatment groups: 


discontinuous vs in-continuity neck dissection. 


tongue or floor-of-mouth carcinoma, 
was 72.5%. Other studies usually re- 
port a somewhat lower survival for 
these cancers.'"^ This is probably due 
to the fact that we only studied T2 
carcinoma and that many patients in 
our series proved to have only minimal 
nodal disease. In a comparable patient 
population, with 50% histopathologi- 
cally positive nodes, Vandenbrouck et 
al^ found a similar survival rate (al- 
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most 70%) in 39 patients who under- 
went an elective neck dissection for 
oral carcinoma. Also, Ferrara et al" 
reported a 70% 5-year survival for 
accessible tongue carcinoma. Because 
of their anatomic nearness, the equal 
therapeutic options, and the evidence 
of similar behavior, reflected (for ex- 
ample) by eomparable nodal involve- 
ment,” we considered anterior 
tongue and floor-of-mouth cancers as a 
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group in this study. 

A significantly better survival was 
noted in patients who underwent exci- 
sion of the primary and in-continuity 
neck dissection compared with those 
who were treated by local excision and 
discontinuous neck dissection. Analy- 
sis of the reasons for this difference of 
survival (17.596) revealed that both 
groups could only be distinguished 
from each other by the regional recur- 
rence rate, and that all other tumor- 
related causes of death were within the 
same range. 

The overall incidence of recurrence 
in the side of the neck operated on in 
this study was 10.996, which is in line 
with our earlier findings.” The discon- 
tinuous dissection group, however, did 
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significantly worse than the in-continu- 
ity dissection group, with a relapse 
rate that is twice as high as the rate 
found in head-and-neck squamous cell 
carcinoma in general. 

This study clearly shows that the 
main drawback of discontinuous proce- 
dures lies in the higher number of neck 
relapses, which presumably is due to 
tumor cells left behind in the tissues 
between the primary site and the neck. 
This is also illustrated by the finding 
that almost all regional recurrences in 
this series were located in the subman- 
dibular area. We cannot but appreciate 
the wisdom and foresight of Crile, who 
already in the beginning of this centu- 
ry propagated the en bloc procedure. 

We believe that since we possess an 
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effective tool in controlling regional 
disease in these patients and thereby 
often can provide a cure, we cannot 
afford to jeopardize our results by 
performing an operation with less mor- 
bidity but at the same time with re- 
duced potential for cure. However, it 
may seem possible to combine the ad- 
vantages of the discontinuous dissec- 
tion and maintain a better survival. 
One could therefore think of a staged 
procedure, by which the neck dissec- 
tion is discontinuous but delayed until 
some time (eg, 2 to 3 weeks) after the 
excision of the primary tumor, thus 
allowing possible tumor emboli in tran- 
sit to reach the cervical lymph nodes. « 
Further study into this problem is 
necessary. 
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Langerhans Cells Related to Prognosis in 





Patients With Laryngeal Carcinoma 


Oreste Galle, MD; Giacinto Asprella Libonati, MD; Ezio Gallina, MD; Omero Fini-Storchi, MD; Augusto Giannini, MD; 


Carmelo Urse, MD; Roberto Bondi, MD 


e intratumoral and peritumoral infiltration 
of T-zone histiocytes, mainly of mature Lan- 
gerhans celis, was investigated in 88 pa- 
tients with squamous cell carcinoma of the 
larynx by immunohistochemical methods 
using polycional antibodies against S100 
protein anc lysozyme. Cranulocytic and 
lymphoid inflammatory infiltration and its 
relationship to the presence of Langerhans 
cells were aiso evaluated. Langerhans cells 
were presen: within the cancer tissues and 
showed a relationship wit? lymphoid infil- 
trate. No significant correletion was present 
among the density of Langerhans cells and 
the site of neoplastic growth (supraglottic 
or subglottic), granulocytic inflammatory in- 
filtration, histological tumcr grade, or clini- 


L ike tumors in other sites, a laryn- 
geal tumor is often characterized 
by an inflammatory reaction that fol- 
lows the growth of neoplastic ele- 
ments. This reaction has prognostic 
value," but its functional significance 
has still to be established. 

Recently, a significant relationship 
has been reported between prognosis 
and degree of infiltration of mononu- 
clear inflammatory cells within tumor 
tissues. "^ It Tu seem that, if tumors 
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cal stage. Patients with high or intermediate 
density of Langerhans cells survived longer 
than those with low density (mean survival, 
61%, 62%, and 0%, respectively). The num- 
ber of Langerhans cells was relevant in 
patients with evident infiltration of lympho- 
cytes and plasma cells, according to their 
ability to present antigens to sensitized T 
cells. Our results indicate that the presence 
of high or intermediate density of Langer- 
hans cells and of marked lymphoid inflam- 
mation may be considered favorable prog- 
nostic factors for patients with squamous 
cell carcinoma of the larynx. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1007-1010) 


are immunogenic in the host, the lym- 
phocytes with the most potent antitu- 
mor activity should be present within 
the site of the tumor growth.” These 
cells with cytotoxic activity are specific 
T lymphocytes and natural killer cells.* 
T-Cell activation requires a particular 
antigen presentation. In this immuno- 
logical process, groups of cells, defined 
as antigen-presenting cells or accesso- 
ry cells, are involved." Accessory cells 
can present antigen associated with 
major histocompatibility complex class 
II polypeptides and can produce inter- 
leukin 1.'^* 

Langerhans cells (LCs) are a group 
of cells with accessory function.” 
These cells, also defined as “T-zone 
histiocytes,” are thought to present 
antigens to T lymphocytes. T-Zone his- 
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tiocytes are cells with particular im- 
munohistochemical findings (lysozyme 
negative, | S100 protein positive, 
OKT6', OKT1) that are found in a 
direct relationship with T lympho- 
cytes. ^" 

Langerhans cells present little 
phagocytie ability and express several 
immunological markers such as Fc- 
IgG, C3 receptor, Ia/DR antigen, S100 
protein, and T6 antigen. ^*^? In addi- 
tion, they show similar morphological 
aspects such as lobate and convoluted 
nucleus, clear cytoplasm with dendritic 
processes, and distinct cytoplasmic or- 
ganelles (Birbeck’s granules or LC 
granules) without tonofilaments and 
desmosomes. "^ 

It has been demonstrated that an 
increased number of LCs is related to 
a more favorable prognosis in cancers 
of the rhinopharynx," oral cavity,” 
stomach,” lung,” and thyreid,” and in 
T-cell lymphomas.” It is well known, 
however, that Ia/DR accessory cells 
sensitize T lymphocytes, both helper 
and suppressor, and may regulate 
their functional balance.” 

Recently, many subpopulations of 
epidermal histiocytes have been dem- 
onstrated by immunohistochemical 
studies, using different antibodies to 
the immunological markers of LCs, 
and functional differences among them 
have been suggested." ^ Therefore, it 
is possible that a quantitative increase 
of these cells may not always be linked 
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Fig 1.—Langerhans cells in the cancer nest, with evidence of dendritic 
cytoplasmic processes interspersed among the neoplastic cells (peroxi- 
dase-antiperoxidase-S 100, x 500). 
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Fig 2.—S100 protein immunostain by peroxidase-antiperoxidase method, 
showing a Cell with dendritic cytoplasm and irregular nucleus, both of which 
were positive for S100 protein. The specimen was obtained from the 4 


cancer tissue (peroxidase-antiperoxidase-S100, x 1350). 


Density of Langerhans Cells According to Tumor Stage, Node Invasion, 
and Lymphoid Infiltration 


Density of Langerhans Cells 





Intermediate 











Tumor stage 


Node invasion 
+ 8 24 10 42 


Lymphoid infiltration 


Slight (1+) 8 14 4 26 
Moderate (2+) 2 22 18 42 
Marked (3+) 0 6 14 20 


Total 


Fig 3.—Global actuarial corrected survival according to Langerhans cell density. Light squares 
indicate low (1-- f reaction for S100 protein; diamonds, intermediate (2--) reaction; and dark 
squares, high (3 + ) reaction. 
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to a functional activation of immune 
responsiveness.” 

We have previously shown the pres- 
ence of LCs and their correlation with 
lymphoid infiltrate in cancer of the 
larynx." In this study, we investigated 
the prognostic significance of the den- 
sity of LCs infiltrating tumor tissues in 
88 patients with laryngeal cancer. Im- 
munologieal reaction in the host, in- 
volving these reactive lymphoreticular 
cells against tumor, has also been 
considered. 


PATIENTS AND METHODS 


The study group included 88 patients (86 
men, two women), aged from 37 to 79 years 
(mean age, 62 years), affected by carcinoma 
of the larynx and surgically treated at the 
Ear-Nose-Throat clinic of the University of 
Florence (Italy). Specimens from these pa- 
tients were examined at the Institute of 
Pathological Anatomy of the University of 
Florence. After surgical removal, the speci- 
mens were fixed in 10% phosphate-buffered 
formaldehyde solution (pH 7.4), embedded in 
paraffin, and processed conventionally. 

Consecutive sections 4 jm thick were 
stained with hematoxylin-eosin. Moreover, a 
peroxidase-antiperoxidase method was used 
employing antibodies against the S100 cyto- 
plasmic protein and lysozyme, as described 
by Nomori et al." (Antilysozyme antibody 
and the peroxidase-antiperoxidase kit used 
for immunostaining were purchased from 
Dakopatts Ltd, Copenhagen, Denmark.) 
The paraffin-embedded (4-j.m thick) sections 
were treated with 0.5% hydrogen peroxide in 
methanol for 30 minutes to eliminate endoge- 
nous peroxidase, and then washed in phos- 
phate-buffered saline (pH 7.2 to 7.4). Normal 
swine serum (1/20) was applied for 30 min- - 
utes, followed by three washes in phosphate- 
buffered saline. The primary antibody to 
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S100 protein (1/800) or lysezyme (1/250) was 
applied at room temperature for 2 hours, 
then overnight at 4C. After three washes in 
phosphate-buffered saline for 10 minutes 
each, antirabbit swine an-ibody (1/20) and 
out eio baleine (1/100) were ap- 
plied. After the sections were washed, 3,3- 
diaminobenzidine tetrahydrochloride solu- 
tion (0.04%) with 0.03% hydrogen peroxide 
was used for visualization. 

Of 88 patients, 81 had tumors of the su- 
praglottic region and severthad tumors of the 
subglottic region. All patieats underwent to- 
tal (67) or partial (21) laryngectomy associat- 
ed with unilateral or bilateral radical neck 
dissection. | 

Histologieal study of the "umors in all cases 
showed squamous cell caremoma at different 
degrees of differentiation Tumor staging 
was performed according to the 1987 Union 
International Contra Cancer criteria. Re- 
sults in our cases, grouped according to LC 
density, are given in the Tale. 

The inflammatory reaetion within and 
around the tumor was histologically classi- 
fied using a semiquantitative method as 
slight (1+) moderate (2--) and marked 
(3 +); as lymphoid when lymphocytes, or less 
frequently plasma cells, were dominant; or as 
granulocytie when granuloeytes and/or mac- 
rophages were prevalent. Langerhans cell 
density was rated as low (1+) when fewer 
than five cells per microseopic field ( x 250 
magnification) were counted on five random- 
ly selected fields; intermediate (2+) when 
six to 10 cells were counted; and high (3 + ) if 
more than 10 cells were counted. 

A clinical follow-up was available for each 
patient. The period of observation ranged 
from 48 to 120 months. Survival curves, ob- 
tained by the actuarial method, were statisti- 
cally analyzed by the z test." 


RESULTS 


Langerhans cells were present in 
almost all of the specimens analyzed. 
These cells were identified based on 
their positive reaction with anti-S100 
protein antibodies, whieh outlined the 
typical spindly dendritic structure of 
the cytoplasm (Fig 1). 

In our 88 cases, 10 (11.4%) present- 
ed low, 42 (47.7%) intermediate, and 
36 (40.9%) high density of LCs, respec- 
tively. Langerhans cells were inter- 
spersed within he tumor nests, and 
their cytoplasmic processes extended 
between tumor cells amd lymphocytes 
(Fig 2). Rarely were LCs found around 
the tumor tissue. 
> No significant relationship among 

the density of LCs and the site of 
neoplastic growth (sapraglottic or 
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Fig 4.—Global actuarial corrected survival according to granulocytic inflammatory infiltrate. Light 
squares indicate slight (1 + ) reaction; diamonds, moderate (2+) reaction; and dark squares, marked 


(3+) reaction. 
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Fig 5.— Global actuarial corrected survival according to lymphoid infiltrate. Light squares indicate 
marked (3 + ) reaction; diamonds, moderate (2 + ) reaction; and dark squares, slight (1 — ) reaction. 


subglottic), the histological tumor 
grade (data not given), or the clinical 
stage (Table) was present. A signifi- 
cant statistical relationship between 
density of LCs and node invasion was 
not documented, although eight (80%) 
of 10 patients presenting low LC densi- 
ty had lymph node involvement, and 26 
(72%) of 36 patients presenting high 
LC density had no neck metastases 
(Table). 

The relationship between number of 
LCs and degree of inflammatory infil- 
tration was significant. High density of 
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LCs was found in tumors with moder- 
ate or marked lymphoid infiltrate. In 
fact, 32 (88.9%) of 36 cases with high 
density of LCs also presented moder- 
ate (18 eases) or marked (14 cases) 
lymphoid infiltration, and eight (80%) 
of 10 cases with low density of LCs 
showed slight lymphoid infiltration 
(Table). 

According to the density of LCs, 
three groups of patients were identi- 
fied. Survival curves were plotted for 
these groups and are given in Fig 3. 
The actuarial survival rate, at 5 years, 
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in the groups of patients with interme- 
diate or high density of LCs were 6296 
and 61%, respectively, whereas that of 
the group with low density of LCs was 
0%. This difference between the plot- 
ted groups was shown to be statistical- 


ly significant (P<.05). 

The prognostic significance of the 
inflammatory reactions, according to 
their composition and localization, was 
also evaluated. No significant correla- 
tion between granulocytic inflamma- 
tion and actuarial survival was found 
(Fig 4). On the other side, actuarial 
survival curves showed a survival rate 
of 82% for patients with marked lym- 
phoid inflammation and of 50% for 
those with slight lymphoid inflamma- 
tion (Fig 5). 


COMMENT 


In this study, S100 protein immun- 
ostaining allowed us to detect a high 
number of labeled cells in squamous 
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cell carcinoma of the larynx, character- 
ized by dendritic cytoplasm and irregu- 
larly indented nuclei. These cells, 
identified by morphological and im- 
munohistochemical criteria as LCs, are 
considered to be involved in the cellu- 
lar immune reactions,’ presenting 
antigens to T lymphocytes. 

The results show that LCs are pre- 
sent in squamous cell carcinoma of the 
larynx. Langerhans cells that present 
a prevalent intratumoral distribution 
show a different degree of density, 
which is significantly related to prog- 
nosis. In fact, intermediate (47.7%) 
and high (40.9%) densities of LCs are 
associated with survival rates of 61% 
to 62%, whereas all patients with tu- 
mors displaying low LC density were 
dead after 5 years (survival rate, 0%). 
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è To evaluate the clinical value of two 
serologic tumor markers. squamous cell 
carcinoma-associated antigen and plasma 
lipid-bounc sialic acid, for identifying can- 
cers of the head and neck, plasma speci- 
mens were obtained from patients receiving 
care for untreated newly diagnosed cancers 
of the head and neck, routine surveillance 
for recurrence, or treatment for chronic 
nonmalignant otolaryngologic conditions. 
Using identical methods a- two institutions, 
levels of both markers were determined 
blind to diagnoses for patients with biopsy- 
proven camcers of the head and neck 
(n=134) ard for those defined as cancer 
free based on clinical evaluation for 6 
months (n= 140). Disease status was deter- 
mined blind to tumor marker level results. 
Cancer prevalence was 48.9%. Applying 
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standard normal limits used alone, plasma 
lipid—bound sialic acid test sensitivity was 
63.4% and specificity was 77.9%. For squa- 
mous cell carcinoma-associated antigen 
alone, test sensitivity was 27.6% and speci- 
ficity was 85.096. Neither test alone appears 
sensitive enough to effectively detect early 
cancers of the head and neck. When the 
results of both tests in series combination 
were positive, sensitivity was 18.7% and 
specificity was 95.0%. If either was positive 
in parallel combination, sensitivity was 
72.4% and specificity was 68.0%. Further 
evaluation is required that applies different 
definitions of normal and determines longi- 
tudinal changes with disease status. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1011-1014) 


ystematie and rigorous evaluation 
of the clinical utility, especially 
validity, of diagnostic tests is essential 
prior to routine use in clinical practice. 
This article explains fundamental prin- 
ciples that should be applied to evalu- 
ate the validity and clinical utility of 
any diagnostic test. These consider- 
ations are applied to the two tumor 
markers evaluated in this study. 
Tumor markers have the potential to 
serve as useful tools for clinical deci- 
sion making. Accurate tumor markers 
are useful to the clinician in diverse 
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patient care situations, including 
screening asymptomatic patients for 
the presence of cancer, establishing a 
new cancer diagnosis, predicting prog- 
nosis, monitoring response to therapy, 
and early or confirmatory mdication of 
tumor recurrence. ^ 

Prior studies" of patients with 
cancer suggested the potential benefit 
of two serologic tumor markers, squa- 
mous cell carcinoma (SCC associated 
antigen and plasma lipid-bound sialic 
acid (LASA-P), with squamous cell 
cancers in varying sites or with head 
and neck malignancies of differing his- 
tologic types. Our study was conduct- 
ed to evaluate the clinical usefulness of 
these two tumor markers for identify- 
ing cancers of the head and neck. 


SUBJECTS AND METHODS 


Plasma specimens were obtained from pa- 
tients in the Department of Otelaryngology- 
-Head and Neck Surgery at the University 


of Virginia, Charlottesville, and in the Divi- - 


sion of Otolaryngology of the Department of 
Surgery at Yale University, New Haven, 
Conn. All subjects were receiving care for 
(1) untreated, nonrecurrent cancers of the 
head and neck; (2) routine surveillance for 
recurrence of such cancer; or (3) in a very 
few, treatment of chronic nonmalignant oto- 
laryngologic conditions. Written consent to 
participate in the study was obtained as part 
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SCC Antigen and LASA-P Sensitivity, Specificity, and Predictive 
Accuracy Estimates " 


H&N Cancer Sensitivity, Specificity, PPA, NPA, 
Test/Iinstitution Prevalence % 96 96 96 
SCC antigen 
Both 48.9 27.6 85.0 63.8 55.1 
Yale 57.1 31.5 91.3 82.9 50.0 
UVA 37.2 19.0 78.9 34.8 622 
LASA-P 
Both 48.9 63.4 77.9 73.3 69.0 
Yale 57.1 65.2 88.4 88.2 65.6 
UVA 37.2 59.5 67.6 52.1 73.8 
Both positivet (series combination) 48.9 18.7 95.0 78.1 55.0 
Either positivet (parallel combination) 48.9 72.4 68.0 683 72.0 






















* SCC indicates squamous cell carcinoma; LASA-P, plasma lipid-bound sialic acid; H&N, head and neck; PPA, 
positive-predictive accuracy; NPA, negative-predictive accuracy; Yale, Yale University School of Medicine, New 
Haven, Conn; UVA, University of Virginia School of Medicine, Charlottesville. 

tTesting strategy considered positive if both SCC & LASA-P positive (series) or if either positive (parallel). 


All other combinations considered a negative test. 


of the informed consent process after the 
nature of the study and its procedures had 
been fully explained. 

The criterion that was applied to classify 
the disease status of subjects as with disease 
was the gold standard of histologic confirma- 
tion of cancer of the head and neck. Those 
categorized as disease free showed no evi- 
dence of cancer according to routine follow- 
up that consisted of history, physieal exami- 
nation, and standard laboratory (including 
biopsy in some cases) and radiologic tests for 
a follow-up period of 6 months after determi- 
nation of the tumor marker levels. Patient 
disease status was determined without 
knowledge of tumor marker level results. 

Plasma levels of LASA-P and SCC antigen 
were processed by the same independent lab- 
oratory for all subjects. All plasma level de- 
terminations were made blind to patient di- 
agnosis and clinieal information. Standard 
laboratory values were used to classify re- 
sults of the plasma levels of LASA-P or SCC 
antigen as normal or abnormal. To be consid- 
ered abnormal or positive, LASA-P levels 
were required to be 20 mg/dL or greater and 
SCC antigen levels had to be 2.5 ng/dL or 
greater. 


LASA-P Assay 


To determine levels of LASA-P, a tumor- 
derived marker produced by neoplastic cells, 
the lipid portion of edetic acid plasma was 
extracted by the method of Katapodis and 
Stock.” A blue color is developed in the lipid 
fraction by reaction with resorcinol. The op- 
tical density of the blue color, read on a spec- 
trophotometer at 580 nm, is directly propor- 
tional to the concentration of sialic acid in the 
lipid fraction. 


Assay of Serum SCC Antigen Levels 


Concentration of SCC antigen, a tumor- 
associated tumor marker, is determined in 


Disease State 


Present Absent 


False-Positives 
(FP) 


True-Positives 
+ (TP) 


Test 


False-Negatives 
(FN) 


True-Negatives 
(TN) 





Disease State 
Present Absent 


False-Positives 
(FP) 


True-Positives 
+ (TP) 


Test 


True-Negatives 
(TN) 


False-Negatives 
(FN) 





Sensitivity=7P/(TP+FN) 
=a/(a+c) 


Specificity= 7N(FP+TN) 
=0/(b+d) 


Fig 1.—Calculation of sensitivity and specificity 
of diagnostic tests. 


Positive-Predictive Accuracy= IP//TP+FP)=a/(a+b) 


Negative-Predictive Accuracy= TN(FN+TN)=d/(c+d) 


Fig 2.—Calculation of predictive values of diagnostic tests. 


edetic acid plasma by a radioimmunoassay 
procedure for the quantitative measurement 
of SCC antigen in human serum.” This 
method, obtained from Abbott Laboratories 
(North Chicago, Ill), is a standard competi- 
tive radioimmunoassay using highly purified 
iodine 125-labeled SCC antigen (TA-4)." 
The TA-4 is a glycoprotein with a molecular 
weight of approximately 48 000 that is ex- 
tracted from SCC tissue of the uterine 
cervix. 


RESULTS 


One hundred thirteen subjects were 
examined at the University of Virgin- 
ia, and 161 subjects at Yale Universi- 
ty. The prevalence of cancers of the 
head and neck was 48.996 overall; 
37.2% at the University of Virginia 
and 57.1% at Yale. 

The Table displays the sensitivity 
and specificity of the SCC tumor mark- 
er test used alone at each institution, 
as well as for both together. For pa- 
tients from both institutions combined, 
the sensitivity of SCC marker test was 
27.6% while the specificity was 85%. 
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The results of similar sensitivity and 
specificity calculations for LAS A-P are 
also displayed (Table) For subjects 
from both institutions combined, 
LASA-P test sensitivity was 63.4% 
while specificity was 77.9%. 

Positive-predictive accuracy and 
negative-predictive accuracy estimates 
of SCC test from these study samples 
were calculated (Table). The overall 
positive-predictive accuracy of SCC 
test was 63.8%, while its negative- 
predictive accuracy was 55.1%. Both 
predictive accuracy estimates for 
LASA-P were higher -han those for 
SCC, with LASA-P pos tive-predictive 
accuracy of 73.3% and a LASA-P nega- 
tive-predictive accuracy of 69.0%. Of 
note is the observation that between 
the two institutions the predictive val- 
ues for both SCC and LASA-P varied 
as expected, in the direction consistent 
with the estimated cancer prevalence 
differences. 

The test results in series combina- 
tion and parallel combination were 
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evaluated. When both tests were re- 
quired to be positive as in series com- 
bination, the sensitivity was 18.796 and 
the specifieity was 95.0%. When either 
test was positive as in parallel combi- 
nation, the sensitivity was 72.496 and 
specificity was 68.096. Even at the 
relatively high overall cancer preva- 
lence of 48.9%, when used in series the 
positive-predictive accuracy was 78.1% 
and the negative-predictive accuracy 
was only 55.0%, while n parallel com- 
bination the positive-predictive accura- 
cy was 68.3% and negative-predictive 
accuracy was 72.0%. 


COMMENT 
Evaluation of Diagaostic Tests 


Prior to considering the specific im- 
plications of these findings, it is impor- 
tant to understand four indexes basic 
to the evaluation and interpretation of 
diagnostic tests: sensitivity, specific- 
ity, positive-predictive accuracy, and 
negative-predictive aceuracy, as de- 
fined in Figs 1 and 2."* Along the left- 
hand margin are two possible catego- 
ries of test result, positive and 
negative, while along the top are the 
two disease state categories, disease 
present and disease absent. Calcula- 
tion of these indexes assumes the abili- 
ty to determine disease and nondisease 
definitively by other methods that con- 
stitute the presumed gold standard.” 
The accuracy of the geld standard it- 
self can influence the sensitivity, speci- 
ficity, and predictive values of the new 
test. 

Sensitivity.—The sensitivity of a 
test is the chance (or likelihood) that 
an individual who has the disease or 
condition being evaluaced will have a 
positive test result. Sensitivity is cal- 
culated (Fig 1) by dividing the number 
of patients who have a positive test 
and have the disease (the true-posi- 
tives, TP) by the total of all those who 
have the disease (the entire left-hand 
column in Fig 1, TP-FN) ie, 
TPÁTP c FN) In other words, sensi- 
tivity answers the following question: 
Of those people who have disease, how 
many have a positive test result? 

Specificity.—In contrast, the speci- 
ficity of a diagnostic test is the chance 


» (or likelihood) that an individual who 


does not have the disease will have a 
negative test result. Soecificity is cal- 
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culated (Fig 1) by dividing the number 
of subjects who have a negative test 
result and do not have disease (the 
true-negatives, TN) by all those who 
do not have the disease (the total in the 
entire right-hand column of Fig 1, 
FP+TN), ie, TN(FP+TN). Thus, 
specificity addresses the following 
question: Of those individuals who do 
not have disease, how many have a 
negative test result? 

Predictive Accuracy.—Two final 
terms that must be understood are 
positive-predictive accuracy and nega- 
tive-predictive accuracy. These con- 
cepts provide the information that the 
clinician really wants to know; the 
clinician’s dilemma is to determine 
whether or not the patient truly has 
the disease given the results of the 
test. Positive-predictive accuracy is 
the likelihood that an individual with a 
positive test result does, in fact, have 
the disease or condition under consid- 
eration. Positive-predictive accuracy is 
calculated (Fig 2) by dividing the num- 
ber of subjects with a positive test 
result and who have the disease (again, 
the true-positives, TP), by all those 
who have a positive test result (this 
time, the total across the top row 
instead of down the column of Fig 2, 
TP+FP), ie, TP(TP+FP). Negative- 
predictive accuracy describes the like- 
lihood that a patient with a negative 
test result is actually free of disease. It 
is calculated by dividing the number of 
all those who have a negative test 
result and do not have disease by the 
number of all those who have a nega- 
tive test result, TN/(FN + TN). 

In contrast to sensitivity and speci- 
fieity, both positive-predictive accura- 
cy and negative-predictive accuracy 
are influenced to a far greater extent 
by the prevalence of the disease (the 
proportion of people in the total popu- 
lation who actually have the condition 
or disease) in the population under 
study.  Positive-predictive accuracy 
will be higher when the prevalence of 
disease is higher; negative-predictive 
accuracy will be higher when disease 
prevalence is lower."^ This is due to 
the fact that both are caleulated hori- 
zontally on the two-by-two table, using 
numbers from both the disease present 
and disease absent columns. Even 
though  positive-predictive aecuracy 
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and negative-predictive accuracy rep- 
resent the essence of the clinical ques- 
tion for which diagnostic tests are em- 
ployed, sensitivity and specificity are 
frequently given more attention be- 
cause sensitivity and specificity are 
more stable across different patient 
populations, in which the prevalence of 
disease is almost always variable. The 
differences in prevalence of cancers of 
the head and neck between the Vir- 
gina and Yale samples provide an 
example of this. Ir addition, disease 
prevalence is not alvays known. 

Combination Use.— The effective- 
ness of diagnostic tests used in clinical 
practice can be influenced when more 
than one such test is used in combina- 
tion. Multiple tests used at the same 
time are in parallel if any positive test 
result is considered to indicate the 
presence of disease. Parallel tests in- 
crease the sensitivity and, therefore, 
the negative-predictive value beyond 
that when any test is used individually. 
Therefore, the disease is less likely to 
be missed but more faise-positive re- 
sults will occur. This approach is useful 
when rapid assessment is required, 
such as in the emergency department, 
the acute care setting, or with ambula- 
tory patients who are unlikely to re- 
turn for follow-up." 

In contrast, tests used in series in- 
volve the requirement that all tests in 
combination be positive in order for 
the test combination to be considered 
positive. Serial tests increase the 
specificity and therefore the positive 
predictive value. 


Interpretation of Diacnostic Tests 


As with any other diagnostie test, 
interpretation of tumor marker sensi- 
tivity and specificity depends on the 
patient care situation in which it is 
applied, as well as cn the clinical ques- 
tion to be answered. Improvement in 
either sensitivity or specificity is usu- 
ally gained at the expense of the other. 
It is uncommon for a diagnostic test to 
be both highly sensitive and specific. 

Ruling in Disease. — When the clini- 
cal goal is to rule in disease, in other 
words, to make a diagnosis or confirm 
disease, priority is usually given to 
avoiding “false-positives” (cells b in 
Figs 1 and 2). The clinician does not 
want to misclassify or mislabel a “dis- 
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ease-free" individual as “diseased,” es- 
pecially if the condition or its treat- 
ment has serious consequences. 
Evaluation of a symptomatic patient to 
determine if a cancer of the head and 
neck is present provides an example of 
such a situation. In such a “rule-in” 
situation, specificity of the test is of 
greatest importance. Furthermore, 
when specificity is sufficiently high, 
positive-predictive accuracy will 
achieve its highest values.” 

Ruling out Disease. — When the pri- 
mary purpose of obtaining the test is 
to exclude or “rule out" the disease or 
condition as a possibility, sensitivity is 
most important. Avoidance of false- 
negative results (cells c in Figs 1 and 2) 
takes priority, because the clinician 
does not want to miss patients who 
actually have disease. Such a situation 
commonly occurs when treated pa- 
tients with head and neck cancer who 
are subsequently believed to be dis- 
ease free are followed up to detect 
tumor recurrence. In this situation, 
the diagnostic goal is to rule out can- 
cer. In addition, negative-predictive 
accuracy will be maximized when sen- 
sitivity is sufficiently high.” 


Evaluation of SCC Antigen and 
LASA-P as Tumor Markers 


The positive-predictive accuracy of 
SCC antigen test alone was 63.8%, 
inadequate for use as a rule-in test. 
The negative-predictive accuracy of 
SCC antigen test of 55.1% was clearly 
too low for use as a rule-out test. 
Although both predictive accuracy es- 
timates of LASA-P were higher than 
those for SCC antigen, the positive- 
predictive accuracy of 73.3% and the 
negative-predictive accuracy of 69.0% 
were also too low for this test to be a 
good rule-in or rule-out test. Used in 
series combination, the highest speci- 
ficity, 95.0%, suggests that these two 
tests may be helpful in ruling in or 
confirming the presence of a tumor of 
the head and neck, because only 5.0% 
would be false-positives. In parallel, 
the 68.0% specificity is far too low to 
be clinically useful. If used to rule out 
disease, the sensitivities of either com- 


bination approach are much too low. 
Unfortunately, this would be the most 
likely clinical use of these tumor 
markers. 

Adequate evaluation of any diagnos- 
tic test requires comprehensive assess- 
ment of its performance in relevant 
clinical situations across an appropri- 
ate spectrum of the illness and careful 
consideration of the potential effects of 
disease prevalence.” ^77 This initial 
evaluation of the characteristies of 
SCC antigen and LASA-P suggest 
that neither is adequate when used 
alone to rule in or rule out cancers of 
the head and neck. Impact on clinical 
utility to rule in malignancy when us- 
ing the two tests in series combination 
shows more promise for confirming or 
ruling in disease. Further research 
should explore the effect of applying 
different definitions of the normal 
range in both clinieal situations. In 
addition, longitudinal changes in the 
levels of tumor markers should be cor- 
related with changes in cancer status 
over time. 
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Editorial Footnote 


The authors have provided important new 
information about two tumor markers, squa- 
mous cell carcinoma-associated antigen and 
plasma lipid-bound sialic acid, that have 
been proposed for use in patients with can- 
cers of the head and neck. Their article pro- 
vides a baseline for evaluating such diagnos- 
tic studies and indicates how sensitivity and 
specificity issues should be addressed. We 
hope that you agree that even though the 
authors did not find either tumor marker to 
be sensitive enough to detect early cancer of 
the head and neck, their “negative results" 
deserve publication, especially in view of 
their efforts to educate us about the appro- 
priate evaluation of diagnostic tests. 

BYRON J. BAILEY, MD 
Editor 
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Vocal Fold Epithelial Hyperplasia 


Vibratory Behavier vs Extent of Lesion 


Rongxiang Zhao, MD; Mineru Hirano, MD; Shinzo Tanaka, MD; Kiminori Sato, MD 


e The vibratory behaviorof 72 vocal folds 
with epithelial hyperplasia or dysplasia was 
investigated by means cf videostrobos- 
copy. The amplitude of vibration (AMP) and 
mucosal wave V) were related to the 
relative area. depth, and relative volume of 
the lesion. The AMP and WAV were evaluat- 
ed for the entire vocal foid (AMP., WAV,) 
and for the affected portion or the lesion 
(AMP,, WAV,). The AMP., AMP,, WAV,, 
and WAV, were negatively related to the 
relative area, depth, and relative volume. 
The relationship betweer the limited vi- 
bratory movement and the extent of the 
lesion was most significantly manifested 
in WAV,. A complete absence of any 
vibratory movement of the vocal fold 
took place enly for large esions occupy- 
ing three fourths or moresof the membra- 
nous vocal *old. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1015-1018) 


E pithelial hyperplasia of the vocal 
fold eauses an increase in mass 
and stiffness of the v brating struc- 
ture,'^ resulting in a decrease in vibra- 
- tory amplitude (AMP and mucosal 
wave (WAW)" It seems empirically 
that the extent of the lesion is related 
to the degree of limitation of vibratory 
movements. To our knowledge, how- 
ever, there has been mo quantitative 
study on the relationsh.p between the 
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extent of the lesion and vibratory be- 
havior of the vocal fold with epithelial 
hyperplasia. The purpose of this article 
was to investigate this relationship. 


SUBJECTS AND METHODS 


A total of 53 adult patients with epithelial 
hyperplasia, including dysplasia, of the vocal 
fold who underwent endolaryngeal microsur- 
gery and who had preoperative videostrobo- 
fiberscopic documentation and histologic sec- 
tions of the surgical specimen were the 
subjects of this study. Those patients who 
had concomitant abnormalities were exclud- 
ed. The videostroboscopic evaluations, oper- 
ations, and histologic examinations were 
conducted from January 1984 through April 
1990 at the Kurume (Japan) University Hos- 
pital. Of the 53 patients, 48 were male and 
five were female, aged from 35 to 82 years 
(mean age, 62 years). The lesion was unilat- 
eral in 34 patients and bilateral in 19 patients. 
Consequently, a total of 72 affected vocal 
folds were investigated. 


Stroboscopic Evaluations 


The stroboscopic videos were closely re- 
viewed relative to the AMP of vibration and 
the mucosal WAV. Amplitude and WAV 
were categorized into four groups: great, 
normal, small, and zero." They were deter- 
mined for the entire vocal fold (AMP,, 
WAV,,) and for the affected portion or the 
lesion (AMP, , WAV, ). 


Extent of Lesion 


To quantify the extent of the lesion, the 
following three factors were employed: 

(1) Relative Area of the Lesion (AR).— 
This was defined as the ratio of the AR ofthe 
lesion to that of the membranous vocal fold. 
The measurements were conducted on the 
video images in the way shown in Fig 1. 

(2) Depth of the Lesion (DP). —'This was 
measured under a microscope on the histo- 
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logie specimens that were sectioned perpen- 
dieular to the epithelial surface (Fig 2). The 
measurements were made at the portion 
with the greatest DP. 

(3) Relative Volume of the Lesion 
(VOL).—This was defined as the ratio of the 
VOL ofthe lesion to the VOL ofthe mucosa of 
the upper aspect of the membranous vocal 
fold. The VOL of the lesion was determined 
by multiplying the AR and the DP of the 
lesion. The VOL of the vocal fold was deter- 
mined by multiplying the AR of the membra- 
nous vocal fold by the DP of the normal muco- 
sa. The DP of the normal mucosa was 
postulated to be approximately 1 mm based 
on the data of a separate histologic study.’ 


RESULTS 


Amplitude and WAV did not depend 
on the unilateral-bilateral contrast. 
Therefore, the results from the 72 
affected vocal folds will be presented 
without indicating laterality. 


AMP of Vibration and Mucosal WAV 


The Table shows the results of the 
stroboscopic evaluation. No vocal folds 
presented with "great" AMP and/or 
great mucosal WAV. The AMP for the 
entire vocal fold (AMP,), that for the 
lesion (AMP,), and WAV for the entire 
vocal fold (WAV,) were limited in ap- 
proximately three fourths of the 72 
vocal folds investigated. No mucosal 
WAV was observed at the lesion in 
approximately two thirds of the 72 
vocal folds. 


Relationship of AMP and WAV to the 
Relative AR of Lesion 


Figure 3 depicts a scatterplot of AR 
values as a function of the size of AMP 
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AMP., AMP,, WAV.;, WAV,, 

No. (%) No. (%) No. (%) No. (%) 
Normal 19 (26) 17 (24) 17 (24) 12 (17) 
Small 50 (69) 48 (67) 34 (47) 15 (21) 
Zero 3 (4 ) 7 (10) 21 (29) 45 (63) 





* . indicates entire vocal fold; ,, affected portion of the lesion. 





Fig 1.—Relative area of lesion (AR). 
AR=L, x W/L, x W.. L indicates length; ,, af- 
fected portion of the lesion; W, width; and ,, 
entire vocal fold. 


[x ium rd 
Fig 2.—Histologic picture indicating depth poH 
(DP) of lesion. Qe 





Fig 3.—Scatterplot of area (AR) values as a function of size of amplitude (AMP) and wave (WAV) for individual vocal folds. The 
numbers at the bottom indicate mean and SD. , indicates entire vocal fold; ,, affected portion of the lesion; two asterisks, 
P<.01; one asterisk, P<.05; and NS (not significant), P>.05. 
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Fig 4. — Scatterplot of depth (DP) values as a function of size of amplitude (AMP) and wave (WAV) for individual voca! folds. 
The numbers at the bottom indicate mean and SD.. indicates entire vocal cord; ,, affected portion of the lesion; two 
asterisks, P<.01; one asterisk, P<.05; and NS (not significant), P>.05. 


and WAV for individual vocal folds. 
The numbers at the bottom indicate 
the mean value and SD of AR for each 
category of AMP,, AMP,, WAV,, and 
WAV,. The statistical significance of 
the differences in the mean value of 
AR (f test) among categories is also 
indicated. The mean AR was smallest 
for “normal,” greatest for "zero," and 
in between for "small" relative to all 
four evaluation items, ie, AMP,, 
AMP,, WAV,, and WAV,. The differ- 
ences were significant except for 
AMP, between small and zero. A com- 
plete absence of vibratory movement, 
ie, zero AMP. took place only in three 
vocal folds where the lesion occupied 
more than three fourths of the mem- 
branous vocal fold. The AMP, was zero 
even for small ARs when the lesion 
was located close to the anterior com- 
missure (triangles in Fig 2). The 
WAV,. was normal for most lesions 
with AR being 15% or less, small for 











= 


most of the cases with AR ranging 
from 15% to 50%, and zero for most 
cases in which AR was 60% or greater. 
Most lesions with AR of 25% or great- 
er presented small AMP, and zero 
WAV,. In other words, they vibrated 
with small AMP but without WAV on 
the lesion. 


Relationship of AMP and WAV 
to the DP of Lesion 


Figure 4 illustrates a scatterplot of 
DP values for individual vocal folds for 
different categories of AMP,, AMP,, 
WAV,., and WAV,. Again, the mean 
and SD of DP for each category of 
AMP,, AMP,, WAV,, and WAV, and 
the statistical significance of the differ- 
ences in DP among categories are 
shown at the bottom of the figure. 
There was a tendency that AMP and 
WAV were decreased as the DP of the 
lesion increased. This tendency was 
more significant for WAV than for 
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AMP. The AMP, was zero for small 
DP values when the lesion was placed 
near the anterior commissure 
(triangles). 


Relationship of AMP and WAV to the 
Relative VOL of Lesion 


Figure 5 depicts a scatterplot of 
VOL values for individual vocal folds 


in each category of AMP and WAV. 


The mean and SD of VOL for each 
category of AMP,, AMP,, WAV,, and 
WAV, and the statistical significance 
of the differences in VOL among cate- 
gories are also indicated. The size of 
AMP and that of WAV were inversely 
related to VOL of lesions. The differ- 
ence in VOL between zero and the 
other two categories was not statisti- 
cally significant for AMP, and AMP, 
probably because the number of the 
cases in zero category was small. 
Again, when the lesions were situated 
near the anterior commissure (trian- 
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Fig 5.—Scatterplot of volume (VOL) values as a function of size of amplitude (AMP) and wave (WAV) for individualvocal 
folds. The numbers at the bottom indicate mean and SD. , indicates entire vocal cord; , affected portion of the lesion; two 
asterisks, P<.01; one asterisk, P<.05; and NS (not significant), P>.05. 


gles in Fig 4), AMP, was zero even for 
small VOL values. 


COMMENTS 


The results of this study indicate 
that the extent of the hyperplastic 
epithelial lesion of the vocal fold is 
related to the degree of limitation of 
vibratory movements. The relation- 
ship is most significantly manifested in 
WAV,. 

Some small lesions present with nor- 
mal AMP and WAV. Unlike invasive 
carcinoma, the lesion of epithelial hy- 
perplasia is confined to the epithelium 
and the superficial layer of the lamina 
propria and does not enter the vocal 
ligament.'^ A small hyperplastic lesion 
demonstrating normal AMP and WAV 
can be likened to a tiny boat floating on 
wavy water. The boat is lifted up on 
the top of the wave and then comes 
down to the trough of the wave. Some 
larger but relatively shallow lesions 
can present with small AMP and 


WAV. They can be likened to a piece 
of thin paper floating on wavy water 
that follows the wave movement of the 
water. 

Most of the lesions occupying one 
fourth or more of the membranous 
vocal fold present with a small AMP 
but no WAV. This condition can be 
likened to a large boat floating on 
wavy water that moves a little but 
does not show wavy deformation. It is 
rare that the affected portion does not 
show any vibratory movement (zero 
AMP,). This happens only for large 
lesions occupying more than three 
fourths of the membranous vocal fold 
or smaller lesions located close to the 
anterior commissure. 

It has been well documented that 
early invasive carcinomas of the vocal 
fold often do not show any vibratory 
movement." They frequently reach or 
invade the vocal ligament. The results 
of the present study suggest that a 
careful videostroboscopie evaluation 
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can differentiate, to a certain extent, 
epithelial hyperplasia and dysplasia 
from invasive carcinoma. 
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Posterior Cricoarytenoid Muscle Denervation 





Shigeru Kano, MD; Jay B Horowitz, MD; Clarence T. Sasaki, MD 


è Vocal fold paralysis most commonly 
results from injury to the recurrent laryn- 
geal nerve. The length of time required for 
denervation atrophy would be useful in 
planning reinnervation procedures. Given 
the absence of long-term data on the status 
of the canine posterior cricoarytenoid mus- 
cle following denervation, this study was 
undertaken. The Its indicate that mus- 
cle atrophy does not occur for at least 
1 year following denervatien. 

(Arch Otolaryngo! Head Neck Surg. 
1991;117:1019-1020) 


he posterior cricoarytenoid (PCA) 

muscle acts as the sole abductor of 
the ipsilateral vocal fo.d. It is inner- 
vated by the recurrent aryngeal nerve 
(RLN). Complete section of this nerve 
results in a motzonless fold in the para- 
median position.’ Several procedures 
have been devised to rehabilitate the 
paralyzed vocal fold br reinnervating 
the PCA muscle or ky direct laryn- 
geal pacing.‘ Although successful clini- 
cal responses have been seen in pa- 
tients with long-stancing vocal fold 
paralysis, a number ef failures have 
been noted with transposed nerve- 
muscle pedicles.” Investigators have 
found the PCA muscle to be atrophic 
or replaced by cense sear tissue. 
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Recently, the histochemical and 
structural properties of laryngeal mus- 
cle have been studied.*’ In both stud- 
ies, researchers observed that human 
PCA muscle had an increased number 
of type I fibers, while Rosenfield et al’ 
additionally noted that laryngeal mus- 
cle fibers were smaller and exhibited 
more variability in size when compared 
with nonlaryngeal skeletal muscle. 
These studies raised the question of 
whether the reinnervation experi- 
ments performed on nonlaryngeal skel- 
etal muscle were applicable to laryn- 
geal muscle. Sahgal and Hast,” using 
the primate larynx, specifically ad- 
dressed the issue of denervation of 
laryngeal muscle. They noted that at 
8 weeks after RLN section, the PCA 
muscle was fibrosed, suggesting that 
any attempt to reinnervate after 
8 weeks was unlikely to succeed. How- 
ever, pioneering work done almost 
50 years ago by Gutmann and Young” 
revealed that reinnervation was possi- 
ble even a year following denervation. 
These data highlight ongoing contro- 
versy, further fueled by generalized 
comparisons across animal species. 

We describe our results of RLN 
section and the subsequent PCA mus- 
cle fiber structure over an extended 
time. This investigation was undertak- 
en to clarify ongoing controversy in the 
canine model regarding the optimum 
timing of surgical intervention and to 
establish controls that would help eval- 
uate the effects of direct muscle elec- 
trostimulation on the rate of muscle 
atrophy after denervation. These data 
are expected to be useful to laryngeal 
researchers using the eanine model. 


Arch Otolaryngol Head Nec« Surg — Vol 117, September 1991  . 


Cricoarytenoid Denervation — Kanc et al 


MATERIALS AND METHODS 


Three adult 30-kg mongre! dogs were 
anesthetized with intravenous pentobarbital 
sodium at 30 mg/kg. Under sterile condi- 
tions, a vertical midline neck incision, 10 em 
long, was made to expose the right RLN. A 
2-em length of RLN was segmentally re- 
sected, following which its distal and proxi- 
mal ends were ligated with 4-) silk suture 
and buried in strap muscle. Demervation was 
confirmed by electrostimulatioa of proximal 
RLN under a videolaryngoseepie monitor. 
At intervals of 1, 6, and 12 montis, dogs were 
killed and the right PCA was aistologically 
examined. The left PCA of the first dog 
served as control for each subsequent experi- 
mental dog. 

For histochemical studies, cubes of PCA 
muscle, 0.5 em in diameter, were oriented 
and frozen on eryotome chucks in isopentane 
cooled to — 160°C by liquid nitrogen. Trans- 
verse sections were cut at 6, 12, and 20 jum in 
a cryotome at 35°C, picked up and dried on 
coverglasses, and subsequently stained for 
adenosine triphosphatase with preincuba- 
tion at pH 9.4 and 4.6, nicotinamide adenine 
dinucleotide (reduced) dehydrogenase, men- 
adione-linked a-glycero-phosphate dehydro- 
genase, and Gomori's trichrome for frozen 
sections. Microscopic measurements were 
obtained with a micrometer and microscope 
using sections stained with hematoxylin-eo- 
sin, periodic acid-Schiff, or adenosine tri- 
phosphatase, or by direct measurement of 
photographic enlargements. Minimum fiber 
diameters were measured. 


RESULTS 


Fiber diameter was examined at 1, 
6, and 12 months following section of 
the ipsilateral RLN. Figure 1 summa- 
rizes the data obtained zt 1 month 
after division of the RLN. The mean 
(+SD) diameter for type I fibers 
(n=1092) in the control side was 
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Fig 1.—1 Month. Mean muscle tiber diameter in 
control (solid bars) and denervated muscle 
(shaded bars). 


30.7 x 3.8 um, while on the denervated 
side mean PCA muscle fiber diameter 
(n=162) was 28.6+2.5 um (P>.05). 
Comparing type II fibers at 1 month, 
mean control PCA fiber diameter 
(n=861) was 30.9+1.8 um, while 
mean denervated PCA fiber diameter 
(n= 141) was 27.0+5.2 wm (P>.05). 

At 6 months, control and denervated 
muscle fiber diameter was examined. 
Analysis of these data (Fig 2) revealed 
that control PCA type I fibers 
(n=1092) had a mean diameter of 
30.7+3.8 um and denervated type I 
fibers (n=184) a mean diameter of 
27.8+1.8 wm (P>.05). Likewise, mean 
control PCA type II fiber diameter 
(n=861) was 30.9+1.8 wm and mean 
denervated PCA type II fiber diame- 
ter (n=221) was 31.1+2.1 pm 
(P>.05). 

At 1 year, control and PCA muscle 
fiber diameters following section of the 
RLN were examined (Fig 3). Mean 
type I fiber diameter of the control 
(n= 1092) was 30.7+3.8 wm and mean 
denervated muscle diameter (n= 152) 
26.8+4.6 wm (P>.05). However, anal- 
ysis of mean type II fiber diameter 
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Fig 2.—6 Months. Mean muscle fiber diameter in 
control (solid bars) and denervated muscle 
(shaded bars). 


showed control (n=861) at 30.9+1.8 
um and mean denervated muscle diam- 
eter (n=87) at 24.4+5.6 um (P«.05). 


COMMENT 


A paralyzed vocal fold can be clini- 
cally managed using a variety of meth- 
ods, including Teflon or absorbable 
gelatin sponge (Gelfoam) injection, 
surgical medialization of the paralyzed 
fold, reinnervation using a nerve graft, 
or direct electrical pacing of the para- 
lyzed muscle. The long-term success of 
intrinsic laryngeal muscle reinnerva- 
tion via nerve-muscle pedicle transpo- 
sition remains controversial. Although 
successful in the hands of some," most 
authors have failed to obtain clinically 
significant results, " failure in part 
being attributed to preexisting dener- 
vation atrophy. 

The findings of this study suggest 
that canine PCA muscle atrophy, as 
measured by reduction in fiber diame- 
ter, was not present at 6 months and 
did not begin until 1 year after RLN 
section. These findings are in contrast 
to those of Sahgal and Hast, who 
noted almost complete fibrosis of the 
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Fig 3.—12 Months. Mean muscle fiber diameter 
in control (solid bars) and denervated muscle 
(shaded bars). 


primate PCA muscle at 8 weeks follow- 
ing denervation. Morledge et al" found 
that there was significant (>50%) atro- 4 
phy of canine PCA muscle 6 months 
following denervation; however, even 
after 6 months, phrenic nerve implants 
showed effective reinnervation. 

The data presented herein suggest 
that significant atrophy of the canine 
PCA muscle does not occur until at 
least 1 year following denervation. 
These data further suggest muscle re- 
innervation during the first year to 
carry a higher rate of success. Fur- 
thermore, in the case of future re- 
search on laryngeal pacing, results of 
direct muscle stimulation must be eval- 
uated after at least 1 year of renabilita- 
tion. Conversely, histologic measures 
within the first year of electrical pac- 
ing are likely to be without statistical 
value in the canine model. 
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Language Screening as a 
‘Factor in the Management of the 
Pediatric Otolaryngic Patient 


Sub Rd and Efficiency 


Robert J. Ruben, MD 


e The Early Language Milestone Scale, a 
screening test for language in children from 
birth to 36 months of age, was applied to 
the total population of pediatric otolaryngic 
patients. Ninety-seven percent of the pa- 
tients were found to have a completed 
screen. Thirty percent of the patients failed 
one or more portions of the Early Language 
Milestone screen. Practice management 
was modified by the results of the Early 
Language Milestone in all the patients who 
failed the screen. The Early Language Mile- 
stone was found to be efficient and effective 
in contributing to the managment of the 
children with pediatric otolaryngic disor- 
ders and diseases. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1021-1025) 

| 


anguage is an implicit outcome 
measure in the care of children 
with hearmg, voice, and speech dis- 
eases and disorders. These conditions 
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may adversely affect language during 
the critical first 3 years of life when the 
fundamental structures of language 
are optimally acquired by the child. A 
measure of a patient's language should 
contribute to the management of an 
affected child by becoming a factor in 
the determination of intervention 
and/or further evaluation. 
Traditionally, intervention and addi- 
tional evaluations have been based on 
physical findings; a mass in the neck, 
velopharyngeal insufficiency, an ele- 
vated white blood cell count; or psy- 
chophysical measurements such as the 
audiogram. Language is not a physical 
finding nor is it measurable in the 
psychophysical sense of an audiogram, 
but language can be scaled and mea- 
sured. A language screen has recently 
been developed that has been stan- 
dardized and used in various settings *: 
the Early Language Milestone Scale 
(ELM), developed by James Coplan.' 
The ELM screen is based on the deter- 
mination of the child's having accom- 
plished a range of auditory and visual 
behaviors within a time frame. The 
status of the behavior is noted through 
the parent's history, direct observa- 
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tion of the examiner, or by a simple 
test, and the accomplishment or lack of 
accomplishment is recorded on a form 
(Figure). The form is constructed so as 
to take into account the variability of 
the development of language. 

The ELM test has been found to 
have a sensitivity of 91% and a speci- 
fieity of 93976. It may have greater 
sensitivity and specificity in children 
from birth to 12 months »f age than 
other instruments.’ 


METHODS 


The protocol for the review »f all records 
was approved by the Institutional Review 
Board. 

The plan was instituted whereby new pa- 
tients from birth to 36 months »f age seen in 
my university pediatrie otolaryngic practice 
ofthe Albert Einstein College ef Medicine at 
the Montefiore Medical Center (Bronx, NY) 
from January 1, 1987 to December 31, 1989 
were to be evaluated with the ELM Scale 
(revised in May 1984). The evaiuations were 
carried out by me. Results were compiled 
with regard to passing or failure of the audi- 
tory expressive language, auditory recep- 
tive language, and/or the visual portion. Pa- 
tients who failed the expressive language 
portion and passed the receptive language 
portion or patients who showed a receptive 
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Early Language Milestone Scale as developed by Coplan* and revised in 1984. 


language development of more than 3 months 
older than expressive language were consid- 
ered to have receptive language greater than 
expressive language. 


Subsequently, each chart was analyzed to 
determine whether or not the ELM had been 
in fact administered and if the results were 
available. The chart of each patient who had a 
completed ELM was analyzed to determine 
the effect ef the ELM results on the manage- 
ment of the patient. Two effectual dimen- 
sions were assessed. The first was the effect 
on intervention, which was recorded in terms 
of a four-part scale. If the ELM resulted in 
"no effect" on intervention, the chart was 
graded as A-0. An example would be a child 
who had passed the ELM who had a branchi- 
al cleft sinus. This child did not have a com- 
munication disorder, and the intervention 
was surgical removal of the sinus, which was 
not associated with a language deficit. 
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The second point on the scale was "small 
effect" — A-1. This was used when there 
could have been a possible language problem, 
such as a child with a congenital malforma- 
tion of the vocal tract who passed the ELM 
screen. This child was at risk for language 
deficit because of the congenital malforma- 
tion. It was considered useful to know that 
the patient had passed the ELM. Having 
passed the ELM screen there was probably 
no need for further intervention or evalua- 
tion in the language domain. 

The third point on the scale, was *moder- 
ate effect" — A-2. This designation was used 
when the results of the ELM were consid- 
ered to contribute to the decision for the 
implementation of an intervention. An exam- 
ple would be a child with a history of repeated 
ear infections, flat tympanograms, middle 
ear effusion, a mild conductive hearing loss, 
and one who passed the ELM. This child 
would have been recommended for follow-up 
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or antibiotie suppression therapy, as there 
appeared to be no probable language deficit 
and only a mild hearing loss. The child would 
be reassessed in 4 to 6 weeks with another 
audiogram. The ELM was of moderate effect 
in this type of case in the decision not to use 
surgery. 

The fourth point of the scale was “major 
effect" — A-3. A major effect on the interven- 
tion ofthe ELM screen was considered one in 
which the result of the ELM contributed to 
the initiation of a major intervention, such as 
an operation, the use of amplification, or the 
enrollment in a habilitation program. An ex- 
ample would be a child with a history of mid- 
dle ear effusion, flat tympanograms, moder- 
ate conductive hearing loss, and one who 
failed the expressive and/or receptive por- 
tion of the ELM. The failure of the ELM 
would indicate that it was highly probable 
that the child had language delay. The hear- 
ing loss and the middle ear effusion was con- 
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Table 1.— Effect of Early Language 


Milestone on Intervention and/or 
Further Evaluation 













No effect (A-0) _ 16 (8) 
Small effect (A-1) 71 (36) 
AO+A-1 | 87 (44) 
Moderate effect (A-2) 45 (23) 
Major effect (A-3) 15 (8) 
A-2 + 4-3 | 60 (31) 
Caused further 






evaluation (B) 





sidered to be a probable contributor to the 
patients language loss, and thus hearing loss 
should be ameliorated. Such a child would 
undergo surgical intervention, or amplifica- 
tion, or habilitation, in part because of failing 
the ELM sereen. 

The secend dimension that was assessed 
was whether or not the results of the ELM 
screen contributed to added evaluations. 
Further evaluation was scaled as “B.” An 
example would be a child with a normal oto- 
rhinolaryngologic examination but who 
failed either the expressive or receptive por- 
tion of the ELM. This child would undergo 
additional evaluations, including extensive 
speech and language evaluations, and fur- 
ther audiometric assessments. Several of the 
children had both an intervention and further 
evaluation because of the results of the ELM. 
Thus, the totals combining both A-0 through 
A-3 plus B, are ter than 100% (Tables 1 
through 3). | 

In sum each chart was reviewed and 
scored on « four-point scale as to whether the 
ELM resuited in an effect on the intervention 
and whether further evaluation was sought 
as a result of the ELM. The reason for each 
grade wasrecorded on the data sheet. 

Information was obtained as to whether 
the patient had an independent speech and 
language evaluation. If so, the results were 
compared with those of the ELM. 


RESULTS 


During the period from January 1, 
1987 to December 31, 1989, 210 pa- 
tients were identified who were first 
seen in the university pediatric otolar- 
yngic practice between birth and 36 
months of age. These charts were re- 
viewed and 197 (94%) of these children 
had a eempleted ELM form. The 13 
missing forms were evenly distributed 
througheut the age range of the 
population. 

The following data are based on 197 
patients with completed forms. Males 
accounted for BT0b of the population 


; 


Table 2.— Comparison of Results of ELM and Intervention * 


No. (?6) 


——————————— 


EF 


RF R>E 


No. 52 (100) 34 (100) 57 (100) 


omi» 
o 


* EP indicates expressive pass; ELM, Early Language Milestone Scale; EF, expressive fail; RP, receptive pass; 
RF, receptive fail; VP, visual pass; VF, visual fail; R > E, receptive language greater than expressive language; 
A-0, no effect; A-1, small effect; A-2, moderate effect; A-3, major effect; and B, caused further evaluation. Av- 
erage age in months for EF, 22; RF, 17; and R > E, 20. ' 


TDenominator = 9+ 6 = 15. 
Denominator = 13+ 1 = 14. 





No. tested 197 

Percentage 
Male 57 
Female 43 
Expressive pass 74 
Expressive fail 26 
Receptive pass 83 
Receptive fail 17 
R>E 29 
A-0 8 
A-1 36 
A-2 23 
A-3 8 
B 36 





*R > E indicates receptive language greater than expressive language; A-O, no effect; A-1, small effect; A-2, 


Total Patients Seen 


32 (56) 

25 (44) 

29 (51) 

28 (45) 

53(93) . 
4 (7) 

13¢ (93) 
1$ (7)4 


10t (67)t 
5t (33)t 


2 (6) 
2 (6) 
8 (24) 
30 (88) 
4 (12) 


8 (14) 
39 (68) 
57 (100) 





Table 3.—Percentage of Observations at Different Ages: Number of Age/ 
Total Number of Age Tested 


Months 
————————————— 
0-12 13-24 25-26 
69 80 48 
58 61 50 
42 39 50 
87 73 56 
13 28 44 
84 80 85 
16 20 15 
19 30 39 
12 5 8 
45 35 23 
22 24 21 
6 8 10 
28 38 39 


moderate effect; A-3, major effect; and B, caused further evaluation. 


and females for 43%. The average age 
of screening was 17 months. The cumu- 
lative percentages by age and sex of 
those tested is given in Table 4 and 
the distribution of age and sex is 
shown in Table 5 . 

The results of the screening outcome 
for expressive and receptive language 
are given in Table 6. The visual evalu- 
ations were determined in 71 (3696) of 
the 197 patients and of these 65 (9296) 
passed and six failed. The data show 
that 57 (29%) of the patients had more 


Arch Otolaryngol Head Neck Surg—Vol 117, September 1991 


advanced receptive language than ex- 
pressive language. 

Independent speech and language 
evaluations were available in 22 (11%) 
of the 197 patients. Three (14%)of 27 of 
these speech and language evaluations 
showed normal language development 
and were congruent with the ELM in 
that the patient passed both ELM 
receptive and expressive language 
scales. The speech and language evalu- 
ations in these three cases were ob- 
tained for voice and speech disorders 
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Table 4.—Cumulative Percentage of the Total Population Seen Compared With the 
Total Population Screened 


Total seen, mo 

Total screened, mo 
Male, mo* 

Female, mo* 

* Based on total screened. 


Cumulative,% 





Table 5.—Number of Patients Screened at Different Ages 


Months 


Total 


and not for language disorders. The 
independent speech and language eval- 
uations showed delay in the remaining 
19 patients. Sixteen (73%) of these 19 
children failed the ELM. The remain- 
ing three children (14%) who passed 
the ELM were diagnosed as language 
delayed when undergoing definitive 
speech and language evaluations. All 
of these three children had better re- 
ceptive language than expressive lan- 
guage, based on the ELM. The deter- 
mination of the language age from 
speech and language evaluations of 
these three cases was within 7 months 
of each child’s chronologic age. The 
three cases had chronologic ages of 19, 
22, and 23 months, and, on the basis of 
the speech and language evaluations, 
estimated language ages of 12, 18, and 
18 months, respectively. 

Table 1 shows the effect of the ELM 
on intervention and/or further evalua- 
tion. There was one child who had 
either A-0 or an A-1 effect and had a 
further evaluation, B. There were 19 
children who had an A-2 or an A-3, and 
had further evaluations. Fifty-one of 
the 71 children had only further evalu- 
ations. The comparison of the results 
of the ELM and the effect on the 
management of the patient is present- 
ed in Table 2. The data were examined 
to determine whether there was a rela- 
tion between the age at which the 
ELM screen was performed and the 
type of management strategies, which 
were related to the results. These data 
are presented in Table 3. 


13-24 





COMMENT 


The ELM, a standardized screen 
easy to administer, was used instead of 
the informal qualitative questions usu- 
ally taken during the history, concern- 
ing a childs language development. 
Thirty percent of the children screened 
failed the expressive and/or the recep- 
tive portion of the ELM. This is great- 
er than the 896 reported in a normal 
population and less than 5596 reported 
in the high-risk population.' This fail- 
ure rate indicates the high prevalence 
of probable language disorders in a 
pediatric otolaryngic practice. The 
prevalence was greater in the 25- to 
36-month-old children, where 44% 
failed the expressive portion and 15% 
failed the receptive portion of the 
ELM screen. Seventeen (15%) of 48 
children from 25 to 36 months of age 
failed either one or both portions of the 
screen. 

Although a series of judgments by 
one physician viewed retrospectively 
does not have the objective rigor of a 
series of judgments based on measure, 
the retrospective mode of analysis has 
the advantage, in this context, of 
avoiding the bias of an experimental 
desire for a “good result.” The infor- 
mation in Table 2 demonstrates the 
effect of the results of the ELM screen 
on patient management. The catego- 
ries were combined and A-0 and A-1 
were considered as little or no effect, 
and A-2 and A-3 were considered as 
moderate to major effect. Table 1 
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145 (74) 
52 (26) 
163 (83) 
34 (17) 
26 (18) 


Passed expressive language 


Failed expressive language 

Passed receptive language 

Failed receptive language 

Failed receptive and 
expressive language 

Total who failed one or more 
parts of the ELM 


60 (30) 





shows that little to no efect (A-0 and 
A-1) occurred in 44% o the patients 
and a moderate to major effect (A-1 
and A-2) occurred in 31€ of the popu- * 
lation. The ELM screen »esults were a 
factor contributing to further evalua- 
tions in 36% of the population. 

There was a substantial effect on the 
management of all of the patients who 
failed either the expressive and/or the 
receptive language portion of the ELM 
screen. Of those who failed the expres- 
sive language portion only in 896 was 
there little or no effect (A-0 and A-1) 
on the intervention. 

The ELM had a moderate (A-2) to 
major effect (A-3) in 29% of the chil- 
dren. Eighty-nine percent of those 
children who failed the expressive por- 
tion of the ELM had further evalua- 
tions (B). 

The children who failed the recep- 
tive portion of the ELM were found to 
have little or no effect in 6% and a 
moderate to major effect in 30% of the 
cases. Failure of the receptive portion 
of the ELM caused further evaluation 
in 88% of those who failed. 

The ELM screen was contributory 
to further evaluations (E) in 71 chil- 
dren. This was the only form of man- 
agement in 51 (7246) of the 71 patients. 
Further evaluations were combined 
with little or no intervention in one 
(1%) of 71 and with a moderate to 
major intervention in 19 (27%) of 71 of 
the children. Analysis of the reasons 
for the scoring leading to added evalu- 
ations was predominantly the need for 
further assessment of hearing, cogni- 
tive development, voice and speech 
production, and neurologi- evaluation. 
Those who failed the expressive or the 
receptive portion of the ELM were 
considered to have potentially substan- 
tial communication disorders. 
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There is information that indicates, 
in 1- to 2-year-old children who have 
recurrent otitis media expressive lan- 
guage is delayed." Receptive language 
in these same children is spared. This 
informatien was used as the rationale 
for noting whether receptive language 
was more advanced than expressive 
language in the ELM screen observa- 
tions. Table 2 shows that in 57 pa- 
tients, receptive language was more 
advanced than expressive language. 
These were predominantly children 
with a diagnosis of recurrent and/or 
persistent otitis media. The ELM 
screen contributed to a moderate to 
major effect on intervention in 46% 
and/or caused further evaluations in 
68% of these cases. 

There were proportionally more 
children in the group seen at 25 to 36 
months of age who failed the expres- 
sive portion of the ELM screen than in 
the younger groups (Table 3). The 
expressive failure rate for the total 
population was 26%, whereas the fail- 
ure rate for the 2- to 3-year-olds was 
44%. The lowest percentage of expres- 
sive failures was 13% in those less than 
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1 year of age. This phenomenon was 
related to the large number of the 2- 
and 3-year-olds who had receptive lan- 
guage better than expressive language 
(39% for those aged 2 to 3 years as 
compared with the average of the pop- 
ulation, 2946). 

The ELM resulted in the modifica- 
tion of management in more than half 
of the patients screened (Table 1). The 
ELM result caused either a moderate 
(A-2— 2396) or major effect (A-3 — 896) 
on the intervention and/or resulted in 
further evaluation (B=36%). There 
were some differences in the effect at 
different ages. The sum of the percent- 
age of A2, A3, and B at birth to 12 
months of age is 56%, at 13 to 24 
months of age is 70%, and at 25 to 36 
months of age is 70%. 

The ELM Scale has undergone a 
revision in 1987. The ELM Scale now 
includes a section on speech and this 
may prove to be a useful addition to 
the armamentarium in evaluating the 
pediatric otolaryngic patient. 

Efficiency compares the resources 
expended in connection with an inter- 
vention with a resultant benefit, an 
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efficient evaluation being ane in which 
the costs are small compared with the 
benefits.” Judged by this measure, the 
use of the ELM screen in a university 
pediatric setting was efficient. The ef- 
fectiveness of an intervention is deter- 
mined by the nature of the outcome on 
the care of a patient. The ELM screen 
had a moderate to majer effect in 31% 
of the patients and caused ‘urther eval- 
uations in 36%. These data indicate 
that the ELM screen was effective in 
modifying patient management. 

The ELM screen on the basis of the 
data presented is an efficient and effec- 
tive instrument in the care of patients 
in a university pediatric otolaryngie 
practice. It enables the pediatric oto- 
laryngologist to easily and accurately 
obtain a measure of the child's expres- 
sive and receptive language develop- 
ment. A measure of the effect of oto- 
laryngic disorders and diseases on 
language development is as essential 
as the audiogram or the physical ex- 
amination in determining patient care. 
The assessment of language is neces- 
sary to optimalize the management of 
each patient. 
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Slide Presentation Graphics Using a 


Personal Computer 


A Comparative Evaluation of Available Software 


Evan S. Bates, MD, Elliot Abemayor, MD, PhD 


èe Most of the available methods for pre- 
paring professional slides to be used in oral 
presentations can be cumbersome, time- 
consuming, and expensive. Creating high- 
quality 35-mm slides may require the use of 
expensive medical illustrators and photo- 
graphic equipment not available to all phy- 
sicians. More recently, technology has 
emerged that permits professional in-office 
generation of quality slides using commer- 
cially available computer graphics software 
and film recorders. Such a system is simple 
to establish and maintain when compared 
with commercial slide production facilities. 
We will review the hardware requirements 
of such a system, as well as the advantages 
and disadvantages of several commercially 
available software packages. Using a per- 
sonal computer-based slide-making sys- 
tem, any physician communicating with 
small or large groups of people can now 
produce professional-looking slides easily, 
rapidly, and inexpensively. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:1026-1030) 
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he ability to present ideas as visual 

images enhances an effective pre- 
sentation. Studies by the Wharton 
School Applied Research Center, Uni- 
versity of Pennsylvania, Philadelphia, 
and the University of Minnesota 
School of Management, Minneapolis, 
have shown that oral presentations 
using visual support are 4396 more 
persuasive than presentations without 
visual aids.' Other studies have also 
revealed that speakers are perceived 
as better prepared, more credible, and 
more interesting when supported by 
visual aids.” Further studies have also 
found that presentations utilizing 
35-mm slides or transparencies are 
able to transmit information more 
clearly when compared with other 
forms of visual support. 

Personal computers combined with 
presentation software have enabled 
orally presented ideas to become 
graphic images that can be displayed 
as slides or transparencies. In the busi- 
ness community, presentations often 
rely on visual images and graphics to 
convey detailed information. Similarly, 
slides are often crucial to the effective 
communication of complex ideas in bio- 
medical fields.* Until now, the expense 
of producing hand-drawn graphics, and 
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older computer technology, have lim- 
ited the use and quality of presentation 
slides.' In 1990, it is predicted that 
900 million presentation slides will be 
created in the United States, with 2096 
of them created using personal com- 
puters (PC Magazine. 1989;8:199-245). 
With more sophisticated graphics soft- 
ware and personal computers, quality 
presentation slides can now be pro- 
duced easily and inexpensively. 

Any physician dealing with lay or 
professional organizations may be 
asked to present a talk on his or her 
area of expertise. The ability to trans- 
mit information in a credible and inter- 
esting fashion may be hampered by 
inadequate visual aids. The purpose of 
this article is to familiarize physicians 
with the hardware requirements and 
several software packages that are 
available for the preparation of high- 
quality 35-mm slides. Creating such 
slides can now be within the reach of 
anyone who uses a personal computer. 


MATERIALS AND METHODS 


Our evaluation of a system capable of pro- 
ducing 35-mm slides was motivated by con- 
cerns for quality and cost-effectiveness. 
Such a personal computer-based system can 
utilize Macintosh- or IBM-format comput- 
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ers. With aiai improvements for IBM- 
based computers, the graphics quality that 
can be produced by IBM and Macintosh com- 
puters is almost identical. However, the cur- 
rent cost af a Macintosh-based system for 
producing graphic slides can be $2000 to 
$3000 greater than with a similar IBM-based 
system. Therefore, we chose to concentrate 
our evaluation on the more cost-effective 
IBM-basec system. We used an IBM-com- 
patible 80286/10 MHz personal computer 
with hard cisk drive and VGA graphics moni- 
tor. Output was directed to a film recorder 
(Montage "R1, Presentation Technologies, 
Sunnyvale. Calif) The software packages 
evaluated were Harvard Graphics Version 
2.3 (Software Publishing Corp, Mountain 
View, Cali, SlideWrite Plus Version 3 (Ad- 
vanced Graphics Software Inc, Sunnyvale), 
Draw Applause, Applause 2 (Ashton-Tate 
Corp, Torrance, Calif), and GraphPlus (Mi- 
erografx Ine, Richardson, Tex). All have 
proved capabilities in the production of quali- 
ty presentation slides and are compatible 
with a wice range of IBM-format personal 
computers and output devices (PC Maga- 
zine. 1989;3:95-145; 1988;7:109-179). 

Each software package was used to create 
a set of slices for a hypothetical presentation 
to evaluateit effectively. The following crite- 
ria were evaluated and scored on an arbi- 
trary scaleof 0 to 4: software documentation, 
overall ease of use, versatility in production 
of both graphics and text slides, and the in- 
corporation of illustrations and clip-art rele- 
vant to medical specialists. A total combined 
score was not used as each software package 
has both advantages and disadvantages that 
must be evaluated independently. 


RESULTS 
Harvard Graphics Version 2.3 


Harvaed Graphics Version 2.3 was 
one of the first software packages that 
became zvailable for creating profes- 
sional graphies. The menu system is 
excellent and can guide the novice user 
through the creation of most text and 
graphic slides. One of the advantages 
of Harvard Graphics is the wide range 
of output devices it supports. Almost 
every commercially available film re- 
corder is supported by the program. 
This reduces hardware incompatibility 
problems In addition, the software 
runs efficiently on all IBM-compatible 
systems. Even computers with older 
central processing units (CPUs) can 
efficiently use Harvard Graphics. 

The program integrates graphic 
drawing capabilities with charts to al- 


low the combination of complex images 
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in a simple manner. In addition, fre- 
quently used drawings or chart for- 
mats can be saved as templates to 
simplify future slide creation. The pro- 
gram has a large set of clip-art images 
that can also be added to enhance 
individual slides. 

Harvard Graphics provides several 
examples of charts and graphs that can 
be used as guides for creating slides. 
Creation of graphs is simplified by 
selecting a template from a set of 
example charts. Nearly every conceiv- 
able manner of representing data is 
included in the example charts. By 
incorporating one’s own data in the 
example chart, complex graphs can be 
made by even the most novice user 
(Fig 1, top left). Although a color 
monitor is not necessary for the pro- 
gram to function, it is essential for 
previewing slide output. Color can be 
incorporated into slides to best illus- 
trate the information. In addition, a 
mouse can be helpful with many of the 
drawing aspects of the program. 

Overall, Harvard Graphics is a high- 
ly versatile software program that is 
the most utilized graphics package to 
include a spelling checker in its pro- 
gram. Documentation is thorough, and 
even a novice can be easily guided 
through the menu system. Overall, for 
text slides, graphically oriented infor- 
mation, and hardware compatibility, 
Harvard Graphics is a superior soft- 
ware package for producing 35-mm 
slides. 


SlideWrite Plus Version 3 


SlideWrite Plus Version 3 is aimed 
at more technical graphics applica- 
tions. It can be run from any IBM- 
compatible system and it provides sup- 
port for many of the more popular 
commercially available film recorders. 
The menu system is simple to follow 
and has many levels of commands. 
Although the menu system can be con- 
fusing at times, the documentation is 
excellent in guiding the user through 
the production of text and graphic 
slides. Advanced drawing options are 
limited, but text output, especially in 
applications requiring scientific charac- 
ters, is excellent. Whereas the clip-art 
library has many different chemical 
and scientific symbols important to re- 
search users, these may have limited 
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medical use. The integration of text 
and graphics can be accomplished, but 
options for placement anc orientation 
of drawings are limited. SlideWrite 
Plus produces excellent text and 
graph output, especially with its 
unique use of scientific symbols (Fig 1, 
top right). 


Draw Applause and Applause 2 


Draw Applause and Applause 2 are 
related graphics packages. Draw Ap- 
plause uses a pull-down menu system 
and combines text, graphs. and elip-art 
into an integrated slide. The software 
can run on all IBM-compatible systems 
but is only efficient om systems with 
1] megabyte of system random-access 
memory and faster CPUs. Output op- 
tions for Draw Applause are limited, 
although one of the leading film record- 
ers, the Matrix line, is supported. If 
that limitation is a problem, files cre- 
ated with Draw Applause can be im- 
ported to another graphics program 
and then converted to 35-mm slides by 
film recorders supported by that par- 
ticular graphics program. 

The manual and tutorial documenta- 
tion for Draw Applause is excellent. 
The user is guided through the pro- 
gram and within a few hours can be- 
come proficient in almost all aspects of 
the program. Despite some of its hard- 
ware limitations, Draw Applause al- 
lows seamless incorporation of graphs, 
text, and clip-art in a single image. In 
addition, it has a user-friendly menu 
system. A unique aspect of Draw Ap- 
plause is the superior clip-art images, 
which can provide colorful visual sup- 
port for graphs and text (Fig 1, center 
left). 

Applause 2 is the much-improved 
upgrade for Draw Applause. Data and 
graph management are enhanced in 
Applause 2. Data are assembled in 
worksheets and can be used in differ- 
ent graphie formats. The clip-art li- 
brary is expanded, including a few 
medically related images. The menu 
system is more complex, but on-line 
help and clear documentation make 
Applause 2 easy to foliow. The output 
device support is again limited, al- 
though Matrix film recorders are sup- 
ported. Applause 2 has the ability to 
export graphics files as well. Similar to 
Draw Applause in its integration of 
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text, graphics, and clip-art, Applause 

2 surpasses Draw Applause by allow- 

ing greater manipulation of the com- 

bined image (Fig 1, center right). 
GraphPlus 


GraphPlus is an advanced graphics 
package that uses pull-down menus in 
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a windows format. It is primarily a 
mouse-driven program that operates 
only with 80286 or faster CPUs. The 
program runs on all IBM-compatible 
hardware, although it has limited out- 
put options. Only the Matrix line of 
film recorders is supported. Graphs 
are created with data assembled as a 
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Fig 1.— Top left, An example of graphics produced using Harvard Graph- 
ics. Top right, An example of the scientific symbols created using Slide- 
Write Plus. Center left, An example of text, graphs, and clip-art combined 
using Draw Applause. Center right, An example of graphics produced 
using Applause 2. Bottom, An example of the anatomic graphics that can 
be produced with GraphPlus. 


spreadsheet, and then the style of 
graph output is selected from an illus- 
trated list of examples. Data can also 
be imported from Microsoft Excel or 
Lotus 1-2-3 files to simplify graph 
creation. 

Although the software is limited in 
its creation of text charts, it has a 


Computer Graphics — Bates & Abemayor 


y 


^^ 


Table 1.— Software Evaluation * 


Software Package Documentation Ease of Use Text 


Harvard Graphics 
SlideWrite Plus 
Draw Applause 
Applause 2 
GraphPlus 


*Scores are based on an arbitrary four-point scale. 


I 


GRAPHICS SOFTWARE 


FILM RECORDER 


Hardware Medical 
Graphs Compatibility Clip-Art 





SLIDE SERVICE 
BUREAU 


35mm SLIDES 





Fig 2.—Using graphics software and a personal computer, 35-mm slides can be produced by sending 
data to a slide service bureau or by using a film recorder. 


unique library of anatomic clip-art that 
is not available with any other graphics 
package. Designed by a medical illus- 
trator, the images are created in layers 
so that individual muscles, bones, and 
other stwuctures can be manipulated 
into the final drawing (Fig 1, bottom). 
GraphPlus can incorporate these im- 
ages inte graphics or text to make 
slides that are similar to those created 
by professional medical illustrators. 
Although the program is complex, doc- 
umentation is excellent, and with prac- 
tice it can be mastered. For those 
applications where anatomic images 
and graphs are important, GraphPlus 
is an exeellent software package that 
can produce exceptional slides for med- 
ical presentations. 


Overall Assessment 


The seftware packages were evalu- 
ated on a four-point scale in six differ- 


ent areas: documentation, ease of use, 
creation of text, creation of graphics, 
use of clip-art, and hardware compati- 
bility (Table 1). A total score was not 
computed, as each software program 
has both advantages and disadvan- 
tages in the production of 35-mm 
slides. These should be evaluated indi- 
vidually when choosing the most ap- 
propriate software package to meet 
individual needs. 

Overall, documentation was above 
average for each program. The man- 
uals and telephone support provided 
thorough instruction for the creation of 
35-mm slides. Given enough time and 
perseverance, all of these software 
packages can be mastered, and previ- 
ous computer experience is certainly a 
factor. Each software program was 
capable of producing adequate text 
slides. Graph creation was also ade- 
quate for all of the programs, but the 


Arch Otolaryngol Head Neck Surg—Vol 117, September 1991 


Computer Graphics— Bates & Abemayor 


templates provided with Harvard 
Graphics simplified creation of more 
complex graphic representations of 
data. The ability to chocse a graph 
type in GraphPlus was also an easy 
way to create excellent graphs. Combi- 
nations of graph and text data were 
most easily accomplished using Draw 
Applause or Applause 2. If medical 
clip-art is needed, the enly package to 
offer an extensive library of anatomic 
drawings is GraphPlus. Fer some bio- 
medical applications, the collection of 
scientific symbols and clip-art provided 
by SlideWrite Plus can be an impor- 
tant feature. All of the pregrams were 
able to provide general crawing fea- 
tures, as well as the integration of text 
and drawings. 

In selecting a software package, the 
specific text and graphics require- 
ments must be defined. Once this is 
accomplished, one ean choose software 
that creates 35-mm slides easily, with- 
out being too difficult or cumbersome 
to use. Hardware eompatibility is also 
of extreme importance anc will partial- 
ly dictate the choice of sofzware. Care- 
ful selection of hardware components 
matched to the software package will 
ensure trouble-free slide production. 


COMMENT 


The foundation of a good oral medi- 
cal presentation is the soundness of its 
ideas. With effective visual aids, these 
ideas can be transmitted in an informa- 
tive and persuasive manner. Produc- 
tion of 35-mm slides is readily available 
using a personal computer and graph- 
ies software." Images are created with 
the software and then eonverted to 
electronic signals. These signals are 
then transmitted from the computer to 
a film recorder, which reconstructs the 
image onto standard 35-mm slide film 
(Fig 2). 

Personal computers differ in the 
"computing power” that they provide. 
Lower-performance CPUs utilize an 
8088 microprocessor, with 80286, 
80386, and 80486 CPUs providing suc- 
cessively higher levels ef computing 
power. For slide-making purposes, an 
average system utilizing the 80286 
CPU is adequate. To store informa- 
tion, a hard disk is necessary to pro- 
vide enough memory capacity to ac- 
commodate the requirements of 
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Table 2.— Comparative Costs of 
Presentation Slides" 


Cost, $ 


















PC-Based 
Type of Slide System 


Simple text 0.50 


Medical 
Illustrator 









Simple test + color 

background 0.50 15 
Graph / chart in color 0.50 25-50 
Complex graph / chart 0.50 50-75 






0.50 = 100 


* PC indicates personal computer (IBM-compatible 
system was used). 


Illustration 





available software programs. The av- 
erage cost of such a personal computer 
system with VGA color monitor is 
approximately $2000. Perhaps the 
most important component in the pro- 
duction of graphic visual aids is the 
graphics software. The software pack- 
ages that were evaluated are all excel- 
lent choices for producing 35-mm 
slides. The software retail cost is ap- 
proximately $400 for each program. 
Dealer costs may vary and can be $100 
to $200 less than the retail cost. 

The total cost of establishing a sys- 
tem to produce quality slides is vari- 
able. An average cost is approximately 
$8500. This is based on the cost of the 
IBM-compatible personal computer, 
software package, and a film recorder 
(Los Angeles Times. October 5, 
1989;IV:3) Film recorders cost ap- 


1. Vogel DR, Dickson GW, Lehman JA. Persua- 
sion and the role of visual presentation support: the 
UM/3M Study. Working Paper Series. Minneapo- 
lis, Minn: University of Minnesota Press; June 
1986. 

2. Oppenheim L. A Study of the Effects of the 
Use of Overhead Transparencies om Business 


^ 


proximately $6100. Actual costs can 
vary depending on dealers, and wide 
variations in total costs are common. 
Although the initial cost does appear 
high, a personal computer-based sys- 
tem can be cost-effective when com- 
pared with the average costs of slides 
produced by medical illustration 
services. 

At a typical medical illustration ser- 
vice, computer-generated text slides 
eost about $10 each. Slides with more 
complex graphies can cost between $50 
and $100 each." For an average presen- 
tation of 20 slides, this amounts to 
approximately $250. If someone gives 
five presentations per year, the cost is 
$1250. In contrast, slides produced 
with a computer-based system cost 
$0.20 to $0.50 per slide, regardless of 
their complexity (Table 2).° For groups 
of researchers or for university depart- 
ments, as the volume of slide produc- 
tion increases, it is clear that comput- 
er-based systems for making such 
slides represent greater cost-effec- 
tiveness. 

The expense of a film recorder is 
often a limiting factor in purchasing a 
personal computer-based system for 
slide production. As an alternative, 
data can be transmitted via modem or 
delivered on computer diskette to a 
slide service bureau. The finished ma- 
terial is delivered in 24 hours, with 
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costs of generally $8 to $10 per slide 
regardless of graphic complexity (PC 
Magazine. 1989;8:199-245). These slide 
service bureaus record the images onto 
35-mm slides, photographs, or trans- 
parencies. Of the programs evaluated, 
both Harvard Graphics and the Ap- 
plause programs provide communica- 
tions software that can transmit slides 
to such service bureaus automatically. 
This obviates the need for a film re- 
corder. For those physicians with few 
slides to produce, or those who pro- 
duce slides infrequently, slide service 
bureaus can provide an alternative to 
the expense of a film recorder. 

Why should physicians go to the 
trouble to produce their own presenta- 
tion slides? Aside from the consider- 
able cost savings, creative control is 
maintained by the user  Subtle 
changes in a presentation, or informa- 
tion updates, can be performed quickly 
and easily. Physicians can deliver per- 
suasive presentations with clarity. No 
longer does the expense of profession- 
ally made slides, or the poor quality of 
images, inhibit an effective presenta- 
tion. Graphic slide production can be a 
simple endeavor with current comput- 
er technology, in which many physi- 
cians are already well versed. 


The software packages were kindly donated by 
their corporations for the purposes of our study. 


in slide production for medical education. EN Tech- 
nology. September 1989(tech suppl):32-38. 
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presentation graphics with MSDOS computer tech- 
nology. Comput Nurs. 1989;7:161-167. 
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Facial Plastic Analysis and Discussion 


The Rectus Abdominis Free Flap in Head and 
Neck Reconstruction 


Mark L. Urken, MD; Jon B. Turk, MD; Hubert Weinberg, MD; Carlin Vickery, MD; Hugh F. Biller, MD 


Discussion by Victor Schramm, MD 





Expansion in the scope and technique of 
head and neck tumor resection during 
the past 1 years has paralleled precise 
4 tumor localization with advanced radio- 
graphic imaging and the availability of 
microvascular free tissue transfer. Ur- 
ken and kis colleagues, in an article 
published in the August 1991 issue of the 
ARCHIVES, have aptly demonstrated the 
needs presented by extensive head and 
neck resection as well as the anatomy 
and utilization of the rectus abdominis 
free flap in this application. Several 
points in their article deserve emphasis. 
My own experience with more than 100 
free flap reconstructions of defects in- 
volving the skull base and adjacent areas 
will also serve to amplify the utility of 
the rectus abdominis free flap. 


See August 1991 issue, p 857. 





At the present time, the only pedicled 
flap that potentially provides a similar 
amount of tissue bulk and skin area as 
the rectus free flap is the latissimus dorsi 
myocutaneous flap. Positioning of the 
patient for this flap with simultaneous 
resection is convenient only for situations 
such as resection of the temporal bone. 
The single surgical preparation as well as 
the possibility of a two-team approach to 
harvest the rectus flap during the final 
. stages of the head and neck resection is a 
- distinct advantage. The rectus flap also 
allows variation in configurations of the 
skin paddle and the thickness of the soft- 
tissue pedicle. A large and long reliable 
vascular pedicle, the size of tissue avail- 
able, rectus flap use in patients who have 
failed prior treatments, and the minimal 
morbidity of the flap certainly are advan- 
tages that have come to be increasingly 
appreciated, as the rectus flap has come 
to be used more frequently. The disad- 
vantages of this flap, however, often 
relate to the bulk of tissue that is trans- 
ferred, particularly since the initial ede- 
ma followmg microvascular transfer is 
-eonsiderabie. The color match is certain- 
ly not ideal when abdominal skin is used 
for external facial or cervical reconstruc- 








tion. Follow-up radiographic imaging is, 
at times, difficult to interpret, as the 
ongoing changes in the transferred mus- 
cle are due to denervation atrophy and 
fibrosis. 

The possibility of motor and sensory 
reinnervation of the rectus flap is an 
interesting consideration, but, to date, is 
more theoretical than practical. The 
short time of follow-up for the patients 
described in the article by Urken et al 
did not allow time for evaluation of this 
part of the reconstruction. In a recent 
conversation with Dr Urken, he relates 
some reinnervation with the latissimus 
dorsi muscle but less with the segmental- 
ly innervated rectus muscle. 

Our own experience with free flap re- 
construction now numbers more than 100 
free flaps primarily utilized for recon- 
struction of the skull base. This experi- 
ence spans nearly 10 years and two insti- 
tutions as well as several associates in 
microvascular plastic surgery. We have 
used the rectus abdominis free flap in all 
but 10 patients. Our overall experience 
certainly parallels that reported by Ur- 
ken et al. The only complications have 
been related to venous flow. In one pa- 
tient, an aberrant intravenous line was 
placed through the venous anastomosis; 
in another patient, compression by dress- 
ings and a tracheostomy tape produced a 
minor problem. We now routinely moni- 
tor the placement of intravenous lines 
and secure the tracheostomy tubes with 
sutures. Over the years, we have come to 
most frequently use an end-to-side anas- 
tomosis into the jugular vein and into a 
primary external carotid branch. It is 
certainly possible to perform an end-to- 
end anastomosis, particularly into the 
facial or temporal vessels; overall, how- 
ever, this is somewhat less reliable. 

The bulk of skin, subcutaneous fat, and 
muscle, particularly in the areas of exter- 
nal facial and orbital reconstruction, pro- 
duce an amount of tissue that nearly 
always requires secondary revision. The 
initial edema of the transferred muscle 
often stresses the viability of the overly- 
ing cervical facial flaps. Late muscle at- 
rophy and fibrosis have also produced 
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functional impairment, particularly of 
mandibular mobility, the latter requiring 
life-long mandibular exercising to pre- 
vent trismus. In our patients who have 
undergone free flap reconstructions with 
the rectus abdominis flap, we have had 
only one patient who experienced bleed- 
ing from the muscle, which required sec- 
ondary intervention, and two patients 
who have had venous obstruction, nei- 
ther of whom experienced loss of any 
portion of the flap. Overal, no wound 
complications were related to the micro- 
vaseular tissue transfer However, sev- 
eral wound complications developed, de- 
spite the presence of a viable and 
seemingly well-placed free flap. A cere- 
brospinal spinal fluid leak or meningitis 
has developed in eight patients; two of 
these patients required secondary proce- 
dures for dural closure. In one patient, 
an abscess developed between the flap 
and the dural reconstruction, which was 
drained without further incident. Six pa- 
tients have had major arter:al ruptures, 
five of the carotid artery and one of the 
vertebral artery. Two of the carotid ar- 
tery ruptures occurred because of sali- 
vary contamination of a saphenous vein 
carotid graft in patients who had a mas- 
sive external skin paddle for reconstruc- 
tion with a simultaneous skir graft on the 
muscle pedicle in the pharynx. The re- 
maining arterial bleeding has been from a 
site of repair or graft that ruptured 
beneath the muscle pedicle. 

Overall, the addition of multispecialty 
cooperation, team planning, and inclusion 
of the rectus abdominis free flap in the 
patient reconstruction is a welcome ad- 
vancement in head and neck surgery. 
The additional time involved in this re- 
construction is not excessive, and the 
availability of the microvascular transfer 
of the rectus abdominis muscle provides 
a dimension not previously available in 
head and neck reconstruction. 


VICTOR SCHRAMM, MD 


Denver, Colo 
1. Urken ML, Turk JB, Weinberg H, Vickery C, 
Biller HF. The rectus abdominis free flap in head 
and neck reconstruction. Arch Ofclaryngol Head 
Neck Surg. 1991;117:857-866. 
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Autosomal Dominant Sensorineural 


Hearing Loss 


Pedigrees, Audiologic Findings, and Temporal Bone Findings in Two Kindreds 


Umang Khetarpal, MD; Harold F. Schuknecht, MD; Richard R. Gacek, MD; Lewis B. Holmes, MD 


e We report the clinical and otopatholo- 
gic findings in three persons from two kin- 
dreds affected with adult-onset autosomal 
dominant progressive sensorineural hear- 
ing loss. The primary pathologic change is 
a deposit of acid polymucosaccharide 
ground substance in the cribrose areas; in 
the spiral ligament, limbus, and spiral lami- 
na of the cochlea; and in the stroma of the 
maculae and cristae. These deposits ob- 
struct the channels that accommodate the 
dendritic nerve fibers to the auditory and 
vestibular sense organs. The end result is 
strangulation and degeneration of dendrites 
followed by retrograde neuronal degenera- 
tion in association with varying degrees of 
atrophic change in the sense organs. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1032-1042) 


Hereditary sensorineural deafness 
4 is reported to occur in more than 
27 of 1000 persons." It is estimated that 
up to 50% may have an autosomal 
dominant transmission’; the deafness is 
frequently associated with systemic 
abnormalities such as ectodermal dys- 
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From the Departments of Otology and Laryngol- 
ogy (Drs Khetarpal and Schuknecht) and Pediatrics 
(Dr Holmes), Harvard Medical School, Boston, 
Mass; the Department of Otolaryngology, Massa- 
chusetts Eye and Ear Infirmary (Drs Khetarpal 
and Schuknecht), Boston; the Embryology-Tera- 
tology Unit, Massachusetts General Hospital (Dr 
Holmes), Boston, Mass; and the Department of 
Otorhinolaryngology and Communicative Disor- 
ders, State University of New York, Upstate Medi- 
cal Center, Syracuse (Dr Gacek). 

Reprint requests to Department of Otolaryngol- 
ogy, Massachusetts Eye and Ear Infirmary, 243 
Charles St, Boston, MA 02114 (Dr Schuknecht). 


plasias, skeletal defects, nephropath- 
ies, and/or inborn errors of metabo- 
lism.'? It is further estimated that the 
incidence of autosomal dominant sen- 
sorineural hearing loss without any 
associated abnormalities is about 1 in 
40 000.' 

Families showing autosomal domi- 
nant sensorineural hearing loss with- 
out associated abnormalities were first 
described by Albrecht! in 1922, and 
later by others." The genetic and 
audiologie manifestations of represen- 
tative case studies with large pedi- 
grees are given in Table 1. It can be 
seen that the group is heterogeneous, 
with kindreds differing in frequencies 
affected initially, age at onset of hear- 
ing loss, rate of disease progression, 
and in the occurrence of tinnitus. For 
brevity, families with vestibular symp- 
toms and abnormalities have not been 
shown. The obvious need for some 
organization was felt by Konigsmark 
and Gorlin," who comprehensively re- 
viewed the literature prior to 1976. 
They suggested that autosomal domi- 
nant bilateral sensorineural hearing 
loss without associated abnormalities 
could be classified into five subtypes 
based on audiometric profiles in the 
early phase of the disease: (1) congeni- 
tal severe loss; (2) low-frequency loss; 
(3) midfrequency loss; (4) high-fre- 
quency progressive loss; and (5) early- 
onset progressive hearing loss charac- 
terized by an initial high-frequency 
loss. The difference between high-fre- 
quency progressive loss (subtype 4) 
and early-onset progressive high-fre- 
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quency loss (subtype 5) is ambiguous 
and, as mentioned by Konigsmark and 
Gorlin, it is possible they represent the 
same disease process. They believed 
that this classification was not compre- 
hensive and may need further subdivi- 
sions based on vestibular abnormali- 
ties, audiometric patterr, or the age of 
onset. 

To date and to our knowledge, tem- 
poral bone findings in -hree subjects 
with autosomal dominant sensorineu- 
ral hearing loss without associated ab- 
normalities have been reported. These 
are summarized in Tabie 2. The find- 
ings in a fourth subject with probable 
autosomal dominant sensorineural 
hearing loss without associated abnor- 
malities” have been exciuded. The pa- 
tients show varying degrees of atroph- 
ic change in the organs ef Cort:, striae 
vasculares, and cochlear neurons with 
less involvement of the vestibular sys- 
tems (Table 2). One patient showed 
bilateral endolymphatic hydrops. | 

Crowe et al" (1934) reported that 
most ears with a gradual high-tone loss 
have normal organs of Corti with par- 
tial atrophy of cochlear dendrites in 
the basal turn, whereas the group with 
abrupt high-tone loss revealed moder- 
ate to severe atrophy of the organs of 
Corti and neurons at the basal end of 
the cochlea. Although genetic informa- 
tion was not provided for any of the 79 
ears studied, it is possible that some 
ears may have had an avtosomal domi- 
nant inheritance. 

The purpose of this report is to 
present otopathologic firdings in three 
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Table 1.—Autosomal Dominant Sensorineural Hearing Loss: Clinical Case Studies * 






















































| i Age at Initial 
| Kin / Gen/ Onset of Frequency Rate of Audio Site of Associated 
Source . No./AFF Hearing Loss Loss Progression Slope Lesions Findings 
León et al | 1/6/158/53 Oto 30 y, A Low Slow, moderate, Gradual Cochlear Tinnitus, no 
| and rapid vertigo 
Nance and Sweeney” 1/6/117/45 Birth / infancy, Low Nonprogressive Gradual Cochlear Neue 
| 





H/A 



































Konigsmark | 1/4/34; 19 6 to 49 y, H Low Slow Gradual Cochlear No tinnitus, 
et al'* normal 
energy 
Vanderbiit Study 1/6/106/34 First and Low Nonprogressive Gradual and Cochlear No vertigo, 
Group second steep normal 
decade, A results of 
| ‘vestibular 






“examination 













Konigsmark 1/5/66/36 First to third Mid Slow Gradual and Cochlear Ne vertigo, 
et al^ decade, H steep normal 
energy 
Martensson” 1/4/50/18 First to fifth Mid Variable Steep Cochlear Nermal energy 
decade, H/A 





Slow and Gradual Tianitus 


moderate 


Slow and 
moderate 


Slow 


First and second Mid to high 
decade, H/A 


§to 15y, A 


1/4/27/11 






1/6/509/ 105 High Steep and Cochlear 


gradual 
Steep and 
Gradual 


Wijngaart et al?! 



















1/4/72/25 Third decade, Cochlear 
H; first 
decade, A 
5 to 40 y, H; 
first and 
second 


decades, A 


Teig"? High 
















Dolowitz and 1/6/350/91 Gradual Neural 


Stephens" 















* Kin indicates kindred; Gen, generation; Aff, affected; A, by audiogram; and H, by history. 


patients from two kindreds with auto- 
somal dominant sensorineural hearing 
loss without associated abnormalities. 
Genetic and audiologic findings of 
these two kindreds are also presented. 
The hearing losses are bilateral, al- 
most symmetric, and slowly progres- 
sive. The primary pathologic change is 
the deposition of a mucopolysaccha- 
ride-contaming ground substance in 
the cochlear and vestibular nerve 
channels causing strangulation and 
consequent degeneration of the den- 
dritic fibers. We believe that this 
pathologic finding may represent a 
specific phenotype of autosomal domi- 
nant senserineural hearing loss with- 
out associated abnormalities. 


REPORT OF CASES 


Kindred L — Kindred 1 consists of 74 mem- 
bers from four generations (Fig 1). The hear- 
ing status of26 members is unknown, where- 
as, of the 23 known affected members, 12 are 
male and 11 are female. The age at onset of 
hearing los=is generally in the early part of 
the third decade of life. The pattern of trans- 
mission is autosomal dominant with complete 
penetrance. All 12 second-generation mem- 
bers are affected. A possible explanation is 
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that the members were unwilling to partici- 
pate in the study and could not be audiologi- 
cally examined. Much of the genealogical 
chart has, thus, been reconstructed based on 
historical data provided by kindred members 
to the propositus daughter, III-6, who then 
transmitted the information to us. None of 
the fourth-generation members have at- 
tained the critical age of 20 years and, there- 
fore, have normal hearing. Besides the pro- 
positus, II-3, whose hearing tests and 
temporal bones are available, we have ac- 
quired audiograms of two other members, ie, 
the propositus daughter III-6 (Fig 2) and 
grandson. The grandson (IV-10) has not at- 
tained the age of 20 years and has normal 
hearing but he complains of occasional bilat- 
eral tinnitus and has been advised to have 
yearly audiograms. In this kindred, one 
member each in the second and third genera- 
tions has had a cochlear implant operation 
and is reported to be hearing well. The hear- 
ing loss is more severe in the high frequen- 
cies and we suspect that this was perhaps the 
frequency affected in the initial phase of the 
disease. 

CASE 1. — A woman (kindred 1, II-3) had a 
history of progressive hearing loss from the 
age of 25 years. Audiometric tests performed 
at age 51 years revealed a profound hearing 
loss in the left ear and a severe sensorineural 
loss in the right ear. Discrimination scores 
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could not be taken. She had no history of 
vertigo or tinnitus. She died at the age of 59 
years and autopsy revealed noncaseating 
granulomas in the lungs, liver, and other 
organs consistent with sarcoidosis. Postmor- 
tem time is 13 hours. 


Histopathology.—The membranous lab- 
yrinths show similar pathologicchanges. The 
postmortem autolysis is greater than ex- 
pected for a 13-hour postmortem time lapse 
and may be attributable to anoxia from cardi- 
ac arrest that occurred 24 hours before she 
died. 

The most remarkable changein these ears 
is the deposition of an acidophilic homoge- 
neous ground substance within the support- 
ing structures of the inner ears and in the 
channels that transmit the dendritic innerva- 
tion to the cochlea and vestibular sense or- 
gans. The infiltrate is seen in the spiral liga- 
ment, limbus, and stroma of themaculae and 
cristae where it is associated with a loss of 
cellularity. It is also located m the nerve 
channels of the osseous spiral lamina and the 
cribrose areas for the vestibular nerve 
fibers. 

Despite moderately severe postmortem 
autolytic change, all three layers of the stria 
vascularis and all cytologic elements of the 
organ of Corti, including the hair cells, can be 
identified throughout all three turns (Figs 3 
and 4). There is severe loss of eellularity in 
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Table 2.— Autosomal Dominant Sensorineural Hearing Loss: Temporal Bone Studies * 


Source Organ of Corti 
Rapaport and Patchy loss of hair 


Ruben'* cells bilaterally 


Gussen '* Degeneration of 
basal and middle 


turns, EH 


Hair cell loss in 
basal turn 


Paparella et al'? Complete atrophy 
of organs of Corti 
in basal and 


middle turns 


Spiral Ligament 
and Stria 
Vascularis 


Normal for age 


Patchy atrophy, 
normal for age 


Patchy atrophy, 
normal for age 


Severe patchy 
atrophy of stria, 
worse in basal 
turn 


Cochlear 
Dendrites Vestibular 
and Neurons Findings 


75% loss of Normal 
neurons in O- to 
24-mm region 


Decreased Degeneration of 
macula sacculi 
and posterior 
canal crista and 
their nerve fibers; 
PAS-positive 
globules in the 
neuroepithelial 
areas; collapse 
of saccular wall 


Marked saccular 
EH with 
herniation into 
scala vestibuli 
and compression 
of utricle; partial 
atrophy of hair 
cells of saccule 
and utricle 

Up to 8096 loss of Normal 
neurons in basal 
turns 


Decreased 


Associated 
Features 
Histologic 
otosclerosis 


E duct and sac 
mormal 


E auct and sac 
rormal 


Bilateral flat 60- to 
70-dB loss 








* EH indicates endolymphatic hydrops; E, endolymphatic; R, right; L, left; and PAS, periodic acid-Schiff. 


Fig 1.—Pedigree of kindred 1. 
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B Q Affected by Audiogram, Alive 
f g Affected by Audiogram, Dead 


[N @ Affected by History, Alive 


[K (f. Affected by History, Dead 
u "v Normal, Alive 


E e Normal, Dead 


1.11) Hearing Status Unknown 
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Age at Death or Present Age 
Age at Onset of Hearing Loss 
Paternity Questionable 
Cochlear Implant 

Sex Unknown 

Propositus 


No Descendents 
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Fig 2.—Kindred 1. | ving daughter of propositus noted a hearing impair- 
mentatage ?1 years. Serial audiograms at ages 26 and 40 years document 
a rapid progressive hearing loss. After using hearing aids for 7 years, she 
had a cochlear implant in the left ear. O indicates right ear; X, left ear; 
discrim, discrimination; and CNT, could not test. 
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- Fig 3.—Patient1, right ear. This midmodiolar section shows an acidophilic 
deposit in the spiral ligament, spiral limbus, and spiral lamina of all three 
turns of the cechlea. The degeneration of the dendrites is severe (arrows). 
There is a miid loss of cochlear neurons when compared with normal for 
age (hematoxylin-eosin, x 12). 














Fig 4.— Patient 1, right ear. The membranous and osseous spiral lamina, 
spiral limbus, and spiral ligament are saturated with a homogeneous 
acidophilic deposit. The loss of spiral limbus and spiral ligament cellularity 
is severe. Outer hair cells are present (arrows) and the stria vascularis 
shows only postmortem autolysis (hematoxylin-eosin, x 72). 


— Oe T AE 
; T n ép FII V, r 


" E »~ 2 f a -. » > 

m = — 235. LD4— uh gee 

= a p. TUS AES LT E —- 2 = e 44 EAT ' - "d x "i X2. 
T LAU ECCL UE M cte Eb ACA 
"y SR = 45-31 A het perf ge 


Fig 5. — Patient 1, left ear. A similar homogeneous deposit associated with 
acellularity is seen in the saccular stroma. The cribrose areas for the 
saccular nerve are plugged with this material and the dendrites are degen- 
erated. The otolithic membrane has undergone extensive degenerative 
and proliferative changes and the underlying sensory epithelium is atrophic 
(hematoxylin-eosin, x 48). 


TS 


the spiral ligaments and limbus. Reissner's 
membranes are intact and the tectorial mem- 
branes, though shrunken, were probably 
normal during life. The otolithie membranes 
show an irregular granular degenerative 
change with basophilic staining deposits ly- 
ing on a sensory epithelium with scattered 
areas of severe hair cell loss (Fig 5). The 
eristae show mod ly severe hair cell 
losses (Fig 6). The endolymph and perilymph 
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spaces of the vestibule and semicircular ca- 
nals eontain acidophilie fluid. The endolym- 
phatie ducts and sacs are normal. 

The cochlear neurons were counted in all 
locations where the spiral ganglion had been 
sectioned, and calculations were made to de- 
termine the neuronal populations in four seg- 
ments of the cochlea as well as the total num- 
ber. For the comparison of neuronal counts 
with average normal count for age, the nor- 


mative data of Otte et al^ and Otte Garcia" 
were used. A best-line fit was drawn through 
the points (originally plotted by Otte et al) 
representing total average neuronal counts 
at each decade. The line has a diminishing 
slope of 2100 cells per decade anc represents 
the average neuronal counts at each decade. 
Cochlear neuronal counts in the right ear 
total 19953 and in the left ear botal 19 404 
(average normal for age is 25 000; SD is 
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Fig 6.—Patient 1, right (top) and left (bottom) ears. The stroma of the semicircular canals and cribrose areas for the ampullary 
nerves show acidophilic deposits and loss of cellularity and dendritic fibers. The sensory epithelium is moderately degenerated, 
some of which can be explained by postmortem autolysis (hematoxylin-eosin, x 96). 


5300). The losses are more severe in the basal 
and apical areas (Figs 7 and 8). The vestibu- 
lar neuronal counts are 8416 and 9769 in the 
right and left ears, respectively (normal for 
age is about 16 000; SD is unavailable on this 
datum).” 

Most, if not all, of the cochlear and vestibu- 
lar neurons that remain have no dendritic 
fibers and it is logical to assume that these 
fibers have atrophied because the homoge- 
neous acidophilic deposit has caused either 
some or all of the following mechanisms: 
pressure on the fibers, alteration of their 
fluid environment, or interference with 
blood supply. Modified Movat’s pentachrome 
stain” indicated that the acidophilic deposits 
are rich in acid mucopolysaccharides. 

Kindred 2. — The pattern of transmission 
of hearing impairment in kindred 2 is autoso- 
mal dominant with almost complete pene- 
trance (Fig 9). This kindred consists of 38 
members from five generations. Although 
the hearing status of one member is un- 
known; the 13 known affected members com- 


1036 


prises 10 males and three females. Three 
brothers of member I-1 did not suffer from 
hearing loss and neither did 33 of their de- 
scendants on whom we have information. 
We, therefore, presume that the mutation 
occurred in member I-1. The age at onset of 
hearing loss is usually in the fourth decade of 
life. None of the fifth-generation members 
have attained the age of 40 years and, there- 
fore, have no audiologic symptoms but have 
been advised to have regular audiologic 
screening. The audiologic and temporal bone 
findings of two members of this kindred are 
described below. Additionally, brief case 
summaries and audiograms of some other 
affected members are also reported (Fig 10). 
The bone-conduction thresholds in all ears 
match the air-conduction thresholds and, 
therefore, only the air-conduction thresholds 
are depieted. The audiograms demonstrate a 
variability in expression of hearing loss. The 
hearing loss starts in the high frequencies 
and then progresses slowly to involve the 
middle and lower frequencies. The audio- 
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graphie slope varies between individuals, 
steep in some and gradual in others. 

CASE 2. — A man (kindred 2, III-3, propos- 
itus, Fig 9) noted a hearing loss at about age 
40 years, and an audiogram at age 59 years 
showed a bilateral sensorineural hearing loss 
with descending thresholdspatterns. Two au- 
diograms the next year showed similar find- 
ings. At age 60 years, he experienced recur- 
ring dizzy spells, the first of which lasted 
approximately 1 hour. His wife stated that in 
the last year of life his control of balance had 
worsened and he had frequent minor dizzy 
spells. He had worn bilateral hearing aids 
successfully for more than 20 years. He died 
at the age of 81 years following an intracere- 
bral hemorrhage. Postmortem time is 
9 hours. 

Histopathology. — Except for artifacts in- 
curred during removal of the left ear, the 
membranous labyrinths show similar patho- 
logic findings. Acidophilie homogeneous de- 
posits were noted in the spiral ligaments, 
limbi, and the spiral laminae (Fig 11). The 


Sensorineural Hearing Lass—Khetarpal et al 


Frequency, Hz 
62.5125 250 500 1K 2K 











Neurons 
Age- 
Matched 
(25 000) 
30 25 20 15 
Apex Distance, mm 


4K  8K 16K 








Discrim-CNT 





Neurons 
Age- 
Matched 
(25 000) 
10 0 30 
Base Apex 


62.5125 250 500 1K 2K 


Frequency, Hz 
4K 8K 16K 


Discrim-CNT 





25 20 15 10 5 0 


Distance, mm Base 


Fig 7.—Patieat 1, right ear. The audiogram and cytohistogram are dis- 
played on parallel coordinates. The frequencies of the audiogram are 
distributed onsthe abscissa in accordance with their loci along the cochlear 
duct as determined by a newly derived data-based anatomic frequency 
scale (H.F.S., unpublished data, 1990). Cochleas that are longer or shorter 
than 32 mm are exp inded or contracted to fit the standard 32-mm scale 
representing the cochlea. There is a profound hearing loss, scattered hair 
cell loss, patchy atrophy of stria vascularis (stria vasc), and areas of 
postmortem autolysis that prevent assessment of hair cells. The neuronal 
loss is slightlysgreater than normal average for age. Black areas represent 
percent losses in each structure studied. Numbers above the neuronal 
histograms represent counts in each of the four segments of the spiral 
ganglion. IHC indicates inner hair cells; OHC, outer hair cells; discrim, 


Fig 8. — Patient 1, left ear. Audiogram and cytocochleogram- showing that 
postmortem autolysis prevented the assessment of hair cells. The stria 
vascularis (stria vasc) shows moderate atrophy and the neuronal loss is 
slightly greater than normal average for age. IHC indicates inmer hair cells; 
OHC, outer hair cells; discrim, discrimination; and CNT, coulc not test. 


discrimination: and CNT, could not test. 


, cellularity of the spiral limbi and spiral prom- 


inences is greatly reduced. The tectorial and 
Reissners membranes are normal. There is 
mild autolytic change of the organs of Corti; 
however, all cytologic elements can be identi- 
fied. A mild scattered loss of outer hair cells 
is noted in beth cochleas. The striae vascu- 
lares are normal. A total atrophy of cochlear 
dendrites in the basal turns and about 60% in 
the middle and apical turns were noted. The 
cochlear neuronal count is 10 879 on the right 
and 14 362 on the left (average normal for age 
is 18 700; SD is 4700) (Figs 12 and 13). 

There is thickening and collapse of the am- 
pullary walls and semicircular ducts. The cel- 
lularity of the stromata of the maculae and 
cristae is diminished and replaced by the mu- 
copolysaccharide deposit and is accompanied 
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by a severe loss of dendritic nerve fibers (Fig 
14) The cribrose areas of the vestibular 
nerves also contain these acidophilie depos- 
its. Inthe left ear the vestibular nerves have 
been avulsed during removal. In the right 
ear the vestibular neuronal count is 8052 
(normal for age is about 14 000; SD is unavail- 
able for this datum). There is a severe loss of 
hair cells in all cristae. There is a deposit of 
basophilic material on the cupula of the right 
lateral semicircular canal. The anterior one 
third ofthe utricular macula is detached from 
the underlying stroma and shows severe at- 
rophy of the sensory epithelium. Inferiorly 
the utrieular wall is thickened and collapsed. 
Modified Movat's pentachrome connective 
tissue stain indicates that the deposits are 
rich in acid mucopolysaccharide. 
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CASE 3. — A man(kindred 2, [II-9) had a 
long history of progressive hearing loss and 
had worn hearing aids in both ears for 30 
years. An audiogram at the age-of 68 years 
revealed air-conduction thresholds in the 80- 
to 95-dB range in both ears, bone conduction 
was recorded as “poor,” and speech discrimi- 
nation scores were zero. The case records do 
not mention whether the patient had vertigo 
or tinnitus. The patient died at the age of 81 
years of cardiac failure and the left temporal 
bone was removed 12 hours after death. 

Histopathology.— There is moderate 
postmortem autolysis in the left ear, but all 
cytologic structures are readily identified. 
The organ of Corti is samewhat shrunken, 
possibly due to postmortem change. The 
most remarkable change in the inner ear is 
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Fig 9. — Pedigree of kindred 2. 


the deposition of an acidophilicly staining ho- 
mogeneous substance in the spiral ligament, 
stria vascularis, limbus, and the spiral lami- 
na. There is a severe loss of fibrocytes of the 
limbus and spiral ligament (Fig 15). Hair 
cells ean be identified in all turns but a scat- 
tered loss of outer hair cells is apparent (Fig 
16). The tectorial membrane is absent in the 
basal 9 mm and shrunken in the remainder of 
the cochlea. The cochlear neuronal count is 
14 994 (average normal for age is 18 700; SD 
is 4700) and the loss of dendritic fibers great- 
ly exceeds loss of somata of the cochlear 
neurons. 

The otolithie membrane of the saccule con- 
sists of irregular basophilic masses partly 
encapsulated by a membrane that is com- 
pressing the underlying sensory epithelium. 
In the compressed areas there is loss of sen- 
sory epithelium. The stromata ofthe maculae 
and cristae show loss of cellularity and in- 
tense deposits of acidophilic material. The 
cristae and maculae show severe loss of hair 
cells. There is irregular thickening of the 
utrieular wall, including the utriculoendo- 
lymphatie valve and the inferior utricular 
crest. The cribrose areas for the vestibular 
nerves are filled with the homogeneous de- 
posit and the number of dendritic fibers is 
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decreased. The vestibular neuronal count is 
7603 (normal for age is about 14 000; SD is not 
available for this datum). There is partial 
collapse of the nonampullated end of the lat- 
eral semicireular eanal. Modified Movat's 
pentachrome connective tissue stain” 
showed that the homogeneous deposits are 
rich in acid mucopolysaccharide (Fig 17). 


COMMENT 


The kindreds described in this arti- 
cle belong to the category of adult- 
onset autosomal dominant progressive 
high-frequency loss. Because discrimi- 
nation between high-frequency pro- 
gressive loss (subtype 4) and early- 
onset progressive high-frequency loss 
(subtype 5) is ambiguous, it is difficult 
to appropriately subtype our kindreds. 
We suspect that Konigsmark and Gor- 
lin” differentiated these two based on 
the age at onset of hearing loss and 
audiometric pattern; the former occurs 
at a later age and presents with an 
abrupt high-tone drop initially, while 
the latter occurs in childhood or early 
adulthood and has gradual sloping 
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high-tone losses. Other authors™” 
have suggested that deminant high- 
frequency hearing loss can be subdi- 
vided into two to four subtypes based 
on audiographic slopes. Our study and 
a literature review (shown in part in 
Table 1) indieate that members within 
the same family may have steep and 
gradual sloping audiograms. Further- 
more, the slope may be a funetion of 
the stage of disease, steeper slopes 
oecurring earlier and gradual cnes oc- 
curring later. 

The age at onset of the hearing loss 
has been found to vary between mem- 
bers of the same kindred and between 
kindreds (Table 1) In our study the 
onset was typically in tae 20's in kin- 
dred 1 and in the 405 in kindred 2. It is 
possible that these kindreds represent 
different phenotypes of the autosomal 
dominant gene. One fact, however, is 
clear: in many studies the audiologic 
age at onset antedates the patient's 
reported age at onset. 

The progression of hearing loss also 
varies within families and between 
them (Table 1). Many, however, report 
a slow progression characterized by a 
specific frequency loss in the initial 
phase (such as high frequency in our 
kindred) which then progresses to in- 
volve the other frequencies. Older pa- 
tients generally show more severe 
hearing losses and possibly have a 
superimposed presbycusic change. 
Even in the slowly progressive type, it 
is probable that kindreds with phasic 
progression" differ from those with a 
steady gradual progression." It is 
reasonably clear that patients with 
dominantly inherited tearing losses 
without associated abnormalities differ 
in ages at onset, in frequencies af- 
fected initially, in severity of disease, 
and possibly in rates of hearing deteri- 
oration and audiograpLlic slopes. Ex- 
tensive longitudinal clinieal studies" 
and DNA analyses are necessary to 
determine whether these differences 
represent different phenotypes of the 
autosomal dominant gene or a variabil- 
ity of expression of hearing loss. 

As to the anatomic site of lesion, 
evidence obtained from “recruitment” 
tests presumably indicate that the le- 
sion is primarily in the end organ (Ta- 
ble 1). Pathologic data from our kin- 
dreds reveal a severe dendritic loss 
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with varyirg degrees of atrophic 
change in “he organs of Corti and 
striae vasculares. Unfortunately, re- 
sults of spec-al auditory tests were not 
available forscorrelation with the histo- 
logic data ofthese three patients. 
Altheugh most studies (Table 1) doc- 


Arch Otolaryngol Head Neck Surg — Vol 117, September 1991 


1K 


2K  4K 8K 16K 





ument normal findings from a vestibu- 
lar examination and absence of verti- 
go, a few note vestibular symptoms ^^ 
and abnormalities in results of vestibu- 
lar tests" in one or more affected mem- 
bers of families with progressive auto- 
somal dominant sensorineural hearing 
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Fig 10.— Subjects of kindred 2 with audiograms 
and clinical features. A, III-5. This woman noted 
a gradual progression in hearingimpairment be- 
ginning at 64 years. Audiogram at 82 years 
shows a somewhat asymmetric descending 
threshold pattern in both ears. Auditory brain- 
stem evoked responses did not show any inter- 
ear latency differences. She had a single epi- 
sode of vertigo at age 67 yeers lesting for 2 days. 
She had no tinnitus and preferred not to use a 
hearing aid. The age of onset isdater than other 
members of the kindred and it is possible that 
she has presbycusic hearing loss. B, Ill-7. This 
woman noted hearing impairment at age 45 
years and had progressive deterioration of hear- 
ing thereafter. She now uses hearing aids with 
improvement in hearing. The audiogram was 
made at age 82 years; CNT incicates could not 
test. C, IV-3. Audiograms at ages 48 and 56 
years. This woman first noticed a hearing loss in 
her left ear at age 40 years anc her right ear at 
age 48 years. After age 48 years, she had recur- 
rent vertigo and progressive deterioration of 
hearing. Energy tests done at ages 49 and 55 
years revealed bilateral hypoactive to inactive 
labyrinths. Evoked response audiometry 
showed bilateral absence of wave | with normal 
waves Ill and V. Magnetic resonance imaging 
examination was normal and posturography was 
abnormal. She has been usingsamplification for 
the past 6 years. D, IV-6. This man first noted 
hearing impairment at age 46 years. An audio- 
gram then showed a high-frequency loss. At age 
50 years he had an attack of vertigo, oscillopsia, 
and vomiting. The oscillopsia lasted for 2 weeks 
and was associated with nystagmus. His prob- 
lems with dizziness and ataxia persisted for 6 
months and gradually subsidec. The hearing did 
not deteriorate during the vertiginous episode. 
He has considerable difficulty hearing in crowd- 
ed places and in using the telepnone. The audio- 
gram was made at age 51 years. E, IV-7. This 
man noted hearing loss in his-late 40s. Audio- 
grams made at ages 49 and 57 years document 
a moderate rate of hearing deterioration. He is 
currently using binaural hearing aids. F, IV-8. 
This man noted hearing loss atage 49 years and 
had progressive deterioration thereafter. He now 
uses hearing aids. He has never complained of 
vertigo. The audiogram was made at age 60 
years. G, IV-12. Audiograms o: this man at ages 
48 and 55 years show a bilateral high-frequency 
progressive sensorineural hea'ing loss. He uses 
binaural hearing aids. 


loss without associated abnormalities. 
One of three probands shown in Table 
2 reported dizziness anc revealed ves- 
tibular hair cell degeneration with en- 
dolymphatie hydrops. The other two 
without vertigo had histologically nor- 
mal vestibular labyrinths. 


1039 


> Aars ET 2c UND : p 
Severe Dendritic i 7 NEST. A Eig esc igh SEY 
Degeneration - | RED See d "TES UB 
T > pa Yt M. Li . 


i Sine 2 m xd 


Fig 11.— Patient 2, left ear. A homogeneous deposit is seen in the spiral 
ligament, spiral lamina, tympanic lamellae, and spiral lamina associated 
with severe dendritic degeneration. The stria vascularis and Reissner's 
and tectorial membranes appear normal. There is a moderate hair cell loss 
in the organ of Corti (hematoxylin-eosin, x 80). 


Fig 12.— Patient 2, right ear. The audiogram was made at age 60 years, 
and this man died at age 81 years. The cytocochleogram shows a near 
normal hair cell population and mild loss of stria vascularis (stria vasc). The 
neuronal loss is slightly greater than average for age. Bone conduction was 
not tested. IHC indicates inner hair cells; OHC, outer hair cells. 
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Fig 13.—Patient 2, left ear. Audiogram and cytocochleogram of the left ear 
showing almost identical findings to the opposite ear. Stria vasc indicates 
stria vascularis; IHC, inner hair cells; and OHC, outer hair calls. 


Fig 14.—Patient 2, left ear. The stromata of the utricular macula and 
ampullary crista show acidophilic deposits and loss of cellularity. Hair cell 
loss is moderate. The utricular and ampullary walls are thickened with a 
similar deposit (hematoxylin-eosin, x 13). 





Sensorineural Hearing Loss — Khetarpal et al 





Fig 15.— Patient 3, left ear The organ of Corti from the basal turn is 
compressed. Secondary nesronal degeneration is severe and an acido- 
philic deposit is seen filling Me osseous and membranous spiral lamina, 
spiral limbus, tympanic lamellae, and spiral ligament. Reissners mem- 
brane is normal while the tectorial membrane is severely shrunken. Cystic 
degeneration of the spiral licament is mild. The stria vascularis appears 
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normal (hematoxylinseosin, = 30; inset, x 103). 
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Fig 16.—Patient 3, left ear. Audiogram and cytocochleogram illustrating Age- 


scattered hair cell loss, patchy loss of stria vascularis (stria vasc), and Matched 
areas of postmortem autolysis that could not be assessed. The neuronal (25000) 
loss is greater than average for age. Discrim indicates discrimination; IHC, 30 
inner haircells; and OHC. outer hair cells. Apex 


One of our three patients had recur- 
rent vertigo, one did net, and for the 
third the medica. records are unclear. 
All three, however, have advanced ab- 
normalities of the sensery and neural 
structures of the vestibular systems. 
It is clear that autosemal dominant 
progressive senscrineural hearing loss 
has two histologic subtypes, one in- 
volving only the cochlear labyrinth and 
the other involving both cochlear and 
vestibular labyrinths. It also seems as 
if vertigo is associated with only those 
ears showing abnormal vestibular lab- 
yrinthine histologic features. Case his- 
tories of affected members of kindred 2 
show that 50% cemplaimed of vertigo 
or dizziness and westibu.ar abnormali- 
ty was found in the only member test- 
ed (IV-3) It is, therefore, probable 
that autosomal dominart progressive 
sensorineural hearing loss has two clin- 
icohistologie subtypes: (1) an auditory 
type charaeterized by a progressive 


. hearing loss without vertigo, normal 


results of vestibular examination, ab- 
normal postmortem coch:ear histologic 
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features, and normal vestibular histo- 
logic findings; and (2) an audiovestibu- 
lar type characterized by a progres- 
sive hearing loss with or without 
vertigo, abnormal results of a vestibu- 
lar examination, and abnormal cochle- 
ar and vestibular histologic findings. 
Further clinical and histologic studies 
will be necessary to corroborate the 
suggested subtypes. 

A consistent finding in the available 
five ears of these three subjects is loss 
of cellularity and deposition of acid 
mucopolysaccharide into the support- 
ing structures of the auditory and ves- 
tibular labyrinths and into the dendrit- 
ic nerve channels. Neither the hair 
cells nor the sustentacular cells of the 
sense organs are directly affected by 
this degenerative change. However, 
the deposits have strangled the cochle- 
ar dendrites in the spiral lamina and 
cribrose areas and the vestibular den- 
drites in the stromata of maculae and 
cristae and in their cribrose areas. 
These changes have resulted in partial 
loss of cochlear and vestibular neuro- 


Sensorineural Hearing Loss — Khetarpal et al 


Frequency, Hz 


2K 4K 8K 16K 


Discrim-0% 


"Bone Condition Poor" 














20 15 10 5 0 
Distance, mm 


Base 





Fig 17.—Patient 3, left ear. Color photomicro- 
graph of the posterior canal crista ampullaris 
stained with modified Movats pentachrome 
stain. A homogeneous blus-staining deposit in- 
dicative of ground substance rich ir acid muco- 
polysaccharides is seen in the stroma of the 
crista and the cribrose areas. Loss of the dendrit- 
ic nerve fibers is severe (stained rec) ( x 27). 


nal populations through the process of 
retrograde neuronal degeneration. 

The vestibular systems in all five 
ears show moderate to severe alter- 
ations consisting of thickening, atro- 
phy, and/or collapse of the ampullae 
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and maculae. In all the ears the patho- 
logic changes in the sense organs are 
more severe in the vestibular systems 
than in the cochleas. There is a moder- 
ate to severe loss of hair cells in the 
sensory epithelium of all the cristae 
and some maculae, and the otolithic 
membranes have undergone a prolifer- 
ative and degenerative change. It 
seems probable that the severe degen- 
eration of the underlying stroma may 
have led to these alterations in the 
sense organs; however, a direct genet- 
ic effect on the sensory epithelium 
cannot be ruled out. The seemingly 
little vestibular symptoms in some of 
the affected subjects of these kindreds 
are probably related to the slow pro- 
gression with which the degenerative 
change in the vestibular system 
occurs. 

The interest of molecular biologists 
in genetics of deafness is fairly recent. 
Studies exploring genetic defects of 
syndromic hearing losses such as Ush- 
ers and Waardenburg’s syndrome are 
under way in some institutions. The 
localization of gene deletion in X-linked 
choroidemia and deafness with stapes 
fixation and perilymphatic gusher is a 
step forward.” For our kindreds fur- 
ther studies to accumulate more audio- 
logie and vestibular data are in pro- 
gress. A longitudinal follow-up and 
DNA studies for isolating the genetic 
abnormality are also planned for the 
future. 


CONCLUSIONS 


Three subjects from two kindreds 
had autosomal dominant sensorineural 
hearing losses characterized clinically 
by onset in adulthood and slow pro- 
gression to profound deafness. The 
pathologic changes in the five available 
temporal bones were similar and in- 
volved the auditory and vestibular sys- 
tems. The primary alteration is a ho- 
mogeneous acidophilie deposit in the 
spiral limbus, spiral lamina, spiral liga- 
ment, the stromata of the maculae and 
cristae, and the cribrose areas of the 
vestibular system. These deposits 
stain positively for acid mucopolysac- 
charide on Movat's pentachrome stain 
for connective tissue. The material has 
solidly filled the channels that normal- 
ly accommodate the dendritic nerve 
fibers on their passage from their gan- 


glion cells to the sense organs and has 
caused near total loss of these fibers. 
The losses of cochlear and vestibular 
neurons are 20% to 80% greater than 
age-matched controls and most of 
these neurons are devoid of their den- 
dritic fibers. The disturbances in cyto- 
architecture and loss of hair cells are 
mild in the cochleas and severe in the 
vestibular systems. It cannot be deter- 
mined whether these sensory abnor- 
malities have a direct genetic cause or 
whether they are secondary to the 
deposits of acid mucopolysaccharide 
material. We have not seen a similar 
deposit in any of the other 1600 tempo- 
ral bones in the collection at Massachu- 
setts Eye and Ear Infirmary, Boston. 
Also, to our knowledge, this abnormal- 
ity has not been reported in the oto- 
pathologie literature. It is our impres- 
sion that the pathologic deposition of a 
homogeneous acidophilic substance 
rich in acid mucopolysaccharides may 
represent a specific phenotype of 
adult-onset autosomal dominant pro- 
gressive hearing loss. 


This study was supported by grant DC 00079 
from the National Institute on Deafness and Oth- 
er Communication Disorders, Bethesda, Md. 

Dean Wantland and David Vernick acquired 
geneaologieal data; Carol Ota and Richard Cor- 
tese assisted with the photomicrography and 
graphies; and Diane Jones assisted with the histo- 
logie preparation and special stains. 
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, Rapid Intraoperative Tissue Expansion for 
Closure of Facial Defects 


Tamara K. Ehlert, MD, J. Regan Thomas, MD 


e Rapic intreeperative tissue expansion 
(RITE) has beer shown to have definite 
applicability tc reconstruction in the head 
and neck. Howewer, widespread use of this 
modality "as yet to be adopted by the 
otolaryngotogi« community. Believing that 
RITE might ofr some advantages in the 
reconstruction 3f soft-tissue facial defects 
following Mohs microg-aphic surgery for 
cutaneous malijmant neoplasms, we evalu- 
ated 30 consecutive patients referred for 
cosmetic recorstruction after Mohs micro- 
graphic surger- for the use of RITE. Eight 
patients were elected and underwent re- 
construction u- img a to-al of 10 tissue ex- 
panders. Herea, we describe our experi- 
ence with this imitial series as well as some 
background aed futur» applications of 
RITE. 

(Arch @tolawmgol Fead Neck Surg. 
1991;117:1043-7049) 


he lecal availability of sufficient 
skin of acequate quality is certain- 
ly one of the most critical factors in 
cosmetic reccastruction of facial soft- 
tissue defects As facial plastic sur- 
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geons, we are taught that the simplest 
procedure to repair a defect is general- 
ly the best and that adjacent tissue is 
superior when used as the basis of an 
aesthetic reconstructive effort. To this 
end, primary closure is preferred over 
local flaps, and full-thickness skin 
grafts from head and neck sites are 
more desirable than skin from a distant 
source. It is also with these principles 
in mind that tissue expansion has come 
to be a valuable and well-accepted 
modality in reconstruction of defects in 
the head and neck. The routine use of 
conventional methods of tissue expan- 
sion, however, are associated with cer- 
tain drawbacks that make rapid intra- 
operative tissue expansion (RITE) 
highly desirable. Soft-tissue expansion 
at the time of initial repair eliminates 
the need for multiple surgical proce- 
dures and the cosmetic deformities in- 
herent in the use of conventional, de- 
layed tissue expansion. It also 
eliminates the risk of infection posed 
by the 6- to 8-week presence of a 
foreign body necessary with conven- 
tional tissue expansion. We have ob- 
served, in the course of the reconstruc- 
tion of facial defects following Mohs 
micrographic surgery for cutaneous 
malignant neoplasms, that in many in- 
stances a small amount of additional 
laxity or soft-tissue availability might 
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allow a good cosmetic repair to become 
an excellent one. We, therefore, won- 
dered whether this advantage might 
not be gained by the use of RITE. 
Some historieal background, our expe- 
rience with RITE, and amevaluation of 
the modality are presented herein. 


HISTORY 


The elastic property of skin was 
appreciated and exploited long before 
any medical application of this princi- 
ple was undertaken. The expansion of 
lips, earlobes, and other facial struc- 
tures for the purpose of appearance 
enhancement has been practiced for 
centuries in certain Eastern cultures, 
and the results can be quise impressive 
(National Geographic. 1956;110:257; 
National Geographic. 1945;88:124; and 
National Geographic. 1989;175:105). 

Similarly, the enlarged abdomen of a 
pregnant woman or the neck of a pa- 
tiemt suffering from a massive goiter 
attest to the fact that skin and subcu- 
taneous tissues are capable of expan- 
sion. Using this concept for the first 
time in medicine was Charles Neu- 
mann’ who, in 1956, implanted a “col- 
lapsed rubber balloom" beneath the 
periaurieular skin of a man who had 
sustained a traumatic amputation of 
the upper portion of the ear. During 
the course of 2 months, Neumann ex- 
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panded this skin to 1.5 times its origi- 
nal surface area and successfully used 
this as the basis for a two-staged re- 
construction. Despite this early re- 
port, little attention was focused on 
the applieations of tissue expansion 
until Radovan* reintroduced the con- 
cept in 1976 and began using it suc- 
cessfully in breast reconstruction. 
Austad and Rose' pioneered adapta- 
tions of conventional tissue expanders, 
and the effects of expansion on tissue 
were described in detail by several 
investigators. Until 1984, however, 
most reports and most of the applica- 
tions of tissue expansion employed 
standard models that required two op- 
erative procedures and an inflation 
time ranging from 6 to 10 weeks. 

In the mid-1980s, Marks et al’ intro- 
duced the technique of rapid tissue 
expansion using a porcine model and 
expansion times of 5 to 8 days. They 
extrapolated their success in pigs to 
possible use in humans; however, it 
was the work of Sasaki” that demon- 
strated that intraoperative tissue ex- 
pansion was a viable alternative in 
humans. In more than 700 cases, using 
multiple body sites, he demonstrated 
that RITE “delivers added tissue in a 
safe, reliable, uncomplicated manner 
with aesthetic long-term results." 


PURPOSE 


Although the efficacy of RITE has 
been shown, it has still not been widely 
adopted, especially among facial plas- 
tie surgeons in the otolaryngologic 
community. Believing that RITE 
might offer the facial plastic surgeon 
an opportunity to utilize local tissues in 
a safe and expedient manner, we 
adopted RITE in our practice for aes- 
thetic reconstruction of certain facial 
soft-tissue defects secondary to Mohs 
micrographic surgery. 


PATIENTS AND METHODS 
Patients 


Between December 1, 1988, and May 1, 
1989, eight of 30 patients referred for cos- 
metic reconstruction of facial defects follow- 
ing Mohs chemosurgery for cutaneous malig- 
nant neoplasms were selected to undergo 
RITE. Suitable candidates were considered 
to be those persons with defects that would 
not be amenable to primary closure, simple 
advancement, or local flap reconstruction 
without either undue tension or marked dis- 
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Fig 1.—Photograph showing 1.0-, 1.5-, and 5.0- mL tissue expanders. 


tortion of surrounding mobile facial units. All 
of the patients could have undergone recon- 
struction without the use of RITE, but it was 
believed that in these patients, RITE would 
decrease tension at the time of wound clo- 
sure. Each patient was told by the investiga- 
tor of the possible use of an intraoperative 
tissue expander and the purpose for it, but as 
this was not considered to be an experimen- 
tal treatment, specific consent for RITE was 
not obtained. 

All tissue expanders used in this study 
were INTRAVENT Intraoperative Tissue 
Expanders obtained from Cox-Uphoff Inter- 
national, Santa Barbara, Calif (Fig 1). 


Operative Technique 


With the exception of patient 1, all proce- 
dures in which RITE was performed em- 
ployed local anesthesia, often with continu- 
ously monitored intravenous analgesia and 
sedation. Electrocardiography and oxygen 
saturation monitoring were used along with 


continuous administration of oxygen. After 


any necessary wound débridement, the 
planned reconstruction was outlined with a 
fine surgical marker. A pocket for the expan- 
der was created in the subdermal plane by 
sharp undermining, an appropriately sized 
tissue expander was then placed in the pock- 
et, and its egress was sealed either with sub- 
cutaneous sutures or manual pressure at the 
pocket opening. With use of a low-profile 
injection port, the expander was then filled 
with sterile saline solution until the overlying 
skin was seen to lightly blanch. The initial 
filling volume was generally one third to one 
half the listed volume of the expander. This 
saline solution was retained in the expander 
for 2.5 to 3 minutes and then withdrawn. A 3- 
to 4-minute rest period then ensued to allow 
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capillary refill over the expander, and the 
expander was then once again filled until a 
blanch appeared. After another 3- to 4-min- 
ute rest period, the expander was inflated a 
third time for 2.5 to 3 minutes. This last 
expansion usually allowed the full volume of 
the expander to be employed, and overex- 
pansion was often possible. After the third 
inflation, the expander was removed from 
the wound. The amount of tissue gained was 
then measured directly, if possible, or esti- 
mated, and the planned reconstruction was 
performed. Patients were treated with oral 
antibiotics (cephalosporins) for 5 days post- 
operatively and were asked to return in 5 to 7 
days for suture removal. Patients were in- 
structed to cleanse the suture lines with hy- 
drogen peroxide twice daily and to apply an 
antibiotic ointment immediately after. (Pa- 
tient 1 was the only exception to these in- 
structions, as a two-stage procedure was em- 
ployed.) Following reconstruction, the use of 
RITE was evaluated on an arbitrary 10-point 
scale relative to the advantage it offered, or 
did not offer, over conventional reconstruc- 
tive efforts. 


REPORT OF CASES 


PATIENT 1.—A 62-year-old white man had 
a squamous cell carcinoma of the nose that 
had been resected and treated with radio- 
therapy 1 year before reconstruction. He had 
been using a prosthesis until his primary sur- 
geon was satisfied that recurrence was un- 
likely. Due to the large size of the defect (Fig 
2), a midline forehead flap was chosen for 
reconstruction. With the patient under gen- 
eral anesthesia, a midline musculocutaneous 
forehead flap was outlined and one limb was 
ineised. A subgaleal pocket was created 
across the entire mid-forehead, and a 100-mL 
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Fig 2.—Patient 1 Preoperative oblique view of 
defect. 


tissue expander was plaeed and inflated ac- 
cording tc prosocol to a final volume of 
100 mL (Fig 3). 

Following rer»oval of the tissue expander, 
the remainder ef the milline forehead flap 
was incised, the flap was raised, and recon- 
struction of the masal defect was performed 
(Fig 4). By diree measurement, at least 2 cm 
of expanded t-3sue was obtained. Even 
though a wide r- idline forehead flap was re- 
quired for recorstruction of this large nasal 
defect, thetissue afforded by expansion was 
sufficient to allsw closure of the forehead 
donor site with ut tensien, a circumstance 
that could not Lave been achieved without 
expansion. Theze was same concern at the 
time of the procelure relazing to the transpo- 
sition of an expanded flap to an irradiated 
bed, but the flap remained viable and healed 
without ecmplication. The patient was seen 
at weekly intervals following this procedure, 
and at 19 days t-e flap was divided, allowing 
final-stage- recomstruction and replacement 
of a portion of tle flap tothe donor site (Fig 
5). Because of -he large amount of tissue 
gained anc the ack of tension on closure of 
the forehead dosor site, F ITE in this patient 
earned a seore œ 10. 

PATIENT 2. —AÀ 51-year-old white woman 
had a recurrent basal cel carcinoma of the 
left nasal ala/lzeral nose. One day before 
reconstruction, -he tumor had been excised 
via Mohs micregraphie surgery, leaving a 
16 x 13-mm defect that extended to the peri- 
chondrium of the upper lateral cartilage of 
the nose. 

Although this was not a huge defect, re- 
constructien wa. complicated by the fact that 
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Fig 3.—Patient 1. Midline forehead flap outlined 
with expander fully inflated. 
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Fig 5.—Patient 1. Photograph obtained 6 
months postoperatively. 


the patient had a tiny nose with a flat nasal 
dorsum and very little laxity of the nasal 
skin. Use of a local flap was thought to be the 
best option for a cosmetic reconstruction; 
however, it was feared that excessive ten- 
sion on closure of the donor site could compli- 
cate this effort. Expansion, therefere, was 
performed over the nasal dorsum to the root 
of the nose with a 1.5-mL cylindrical expan- 
der, with a final volume on third inflation of 5 
mL (Fig 6). 

A cheek transposition flap was used to re- 
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Fig 4.—Patient 1. Forehead closure achieved 
without tension. 





Fig 6.— Patient 2. Nasal defect with tissue ex- 
pander in place in subcutaneous pocket. 


construct the defect. About 1 em of tissue 
was obtained, and closure of the flap and 
donor site was performed without tension 
(Figs 7 and 8). It was believed, following the 
proeedure, that this reconstruction would 
have been quite diffieult without RITE and 
that tension on the wcund could have result- 
ed in a widened scar or wound separation. On 
our relative value scale, this effort was rated 
at 7.5. 

PATIENTS 3, 4, AND 5. — Patients 3, 4, and 
5 all had defects of the right temple/forehead 
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Fig 7.—Patient 2. Intraoperative photograph 
showing final wound closure. 


junction extending through full-thickness 
skin and, in one case, the frontalis muscle. 
The patients ranged in age from 25 to 38 
years. All tumors were basal cell carcinoma, 
one recurrent, excised 1 to 24 hours previ- 
ously via Mohs micrographic surgery. The 
defects measured 10x12-mm, 19x ]-mm, 
and 29 x 21 mm. 

Although all three patients were quite 
young, the laxity of skin in this area varied 
markedly from patient to patient, and, given 
the different configuration of each defect, 
three different reconstructions were 
performed. 

In patient 3, with the largest defect and 
moderate skin laxity, the lower portion of the 
defect was closed primarily (Fig 9). Superior 
to the upper portion of the defect, a 1.5-mL 
cylindrical expander was placed under the 
area of a proposed rotation-advancement 
flap. Expansion was performed over three 
inflations to a final volume of 3mL, anda flap 
of roughly the same size as would have been 
used without expansion was then utilized. 
Closure of the defect and donor site, howev- 
er, was accomplished without tension and 
without brow distortion (Fig 10). 

Patient 4, with the smallest defect, had 
very little skin laxity, and a rhomboid flap 
was selected for reconstruction. This was 
outlined, and two tissue expanders were 
placed in subcutaneous pockets—one above 
the defect and one below. A 1.0-mL spherical 
expander was placed above the defect and 
inflated to a final volume of 1.5 mL. A 1.5-mL 
cylindrical expander was placed below and 
inflated to a final volume of 2.2 mL. Closure 
of the defect was achieved with the outlined 
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Fig 8.—Patient 2. Photograph obtained 7 
months postoperatively. 


rhomboid flap without tension or eyebrow 
distortion. In fact, there was redundant skin 
at the lateral orbital margin following closure 
that was not resected. 

Patient 5, with a 19 x 17-mm defect, had 
considerable skin laxity, which, however, 
was not sufficient to effect primary closure. 
Thus, as in patient 4, two 1.0-mL spherical 
expanders were placed, one above and one 
below the defect, and inflated to final vol- 
umes of 3.0 and 2.8 mL (Fig 11). Closure was 
accomplished with a limited, superiorly 
based rotation flap (Fig 12). Again, this was 
achieved without tension on the wound or 
eyebrow distortion. 

In each ofthese three patients, the value of 
RITE was rated as 4 to 5 on our 10-point 
scale. There was some migration of the ex- 
panders toward the brow with the third infla- 
tion in these cases, and it was believed that if 
this migration could have been avoided, 
greater efficacy of RITE might have 
resulted. 

PATIENT 6.— A 66-year-old white woman 
had a recurrent basal cell carcinoma of the 
nose/lip junction excised 1 day before recon- 
struction via Mohs micrographie surgery. 
The resultant defect measured 35 x 25 x 10 
mm and, at its deepest, extended to the peri- 
osteum of the maxilla (Fig 13). An inferiorly 
based nasolabial flap was chosen for recon- 
struction, with a portion of the nasal floor to 
be left to granulate without flap coverage. 

As the required flap was quite wide, RITE 
was employed in an attempt to decrease ten- 
sion on the wound closure following transpo- 
sition. The area of the flap was undermined, 
as was a portion of the adjacent cheek. A 5.0- 
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Fig 9.— Patient 3. Defect of right lateral part of 
forehead. 





í -$ TA 2 . V x 
E bor ri s bow 2 » re 
VUE " 25 +e be Lu | SNARE ~ 


Fig 10.—Patient 3. Intraoperative photograph 
showing final wound closure. 


mL cylindrical expander was placed in a sub- 
cutaneous pocket overlying the malar emi- 
nence and inflated to a final volume of 7.0 mL. 
Reconstruction with use of the nasolabial flap 
was then accomplished, and the donor site 
was closed. In this elderly woman with skin 
laxity, tissue obtained by the use of RITE 
was difficult to assess. There was very little 
tension on the closure despite the use of a 
large flap and no distortion of the lower eye- 
lid, but the relative contribution of RITE vs 
aged tissue was hard to determine (Fig 14). 
The value of RITE in this case was rated 3.5. 

Two other cases in which RITE was em- 
ployed are summarized with the six de- 
scribed above in the Table. As can be seen 
from the comments, complications were few 
and minor. There were no infections in ex- 
panded wounds, contracture of expanded 
skin was not encountered, all flaps remained 
viable, and morbidity was confined to the 
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Patient Data 


Maximum 
Defect Expander Inflation 
Type Site Size, mm Site Size, mL mL % Reconstruction 
SCC Nose 60 X 40 Forehead 100, 100 100  Midline forehead 
cylindrical flap 
Nasal 1:6, 5 330 Cheek 7.5 
dorsum cylindrical transposition flap 
Lateral 1.5, 3 200 Rotation 
forehead cylindrical advancement flap 


Lateral 1.0, 1.5 150  Rhomboid flap 


Value 
Rating 


Patient ^ 


Age, y Comments 


RBCC Nose 16 X 13 Discomfort on third 


inflation 
Partial primary closure 
achieved 
Discomfort on third 
inflation 


3/25 RBCC Tempe 29 X 21 


BCC Tempre 12 X 10 


forehead spherical 


Temple 1.5, 2.2 140 
cylindrical 
Lateral 1.0, 3.0 300 Rotation 


forehead spherical advancement flap 
Temple 1.0, 2.8 280 


spherical 


35 X 25X 10 Malar 5.0, 
prominence cylindrical 


BCC Tempie 19 X 17 Migratien of expanders 


on third inflation 


RBCC Uppe lip, 
cheek, 
nose 

Junction 
nose / 
cheek 


RBCC Nose 


140  Nasolabial flap 


7/85 RBCC 14 X 10 Buccal 5.0, 


cheek cylindrical 


100 Advancement flap Poor expansion over 


buccal fat pad 
11 X 10 


8/61 Nasal 5.0, 5 


dorsum cylindrical 


330  Bilobed flap 


Expansion on either side 
of defect might be better 





* SCC indicates squamous cell carcinoma; RBCC, recurrent basal cell carcinoma; and BCC, basal cell carcinoma. 
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Fig 13.—Patient 6. Preoperative photograph of 
defect. 
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Fig 12.— Patient 5. Final closure. Dots outline 
migration of expander toward brow. 


Fig 11. —Patient 5. Mohs’ defect with upper and 
lower expanders in place. 


complaint by two patients of uncomfortable 
pressure sensations during the third 
inflation. 


sion have shown that epidermal thick- 
ness is less after expansion and that 
the change is almost immediate. The 
number of intercellular spaces is re- 
duced, and tonofibrils in the basal lami- 
na are oriented in a less undulating 
fashion than before expansion. ' 


COMMENT 


Histopathologic Examination 
cf Tissue Expansion 


Quantitative analyses of porcine’ and 
human" skin following tissue expan- 
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More substantial, however, are the 
changes that take place in the dermis. 
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Fig 14.— Patient 6. Intraoperative photograph 
showing final closure. 
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Here, the thinning is quite pro- 
nounced, with collagen fibers assuming 
a position parallel to the skin surface. 
Skin appendages, such as hair follicles 
and glands, are distracted from one 
another but are not structurally al- 
tered and continue to function." 

Muscle thinning also occurs, but, 
again, active function is maintained. 
Only fat seems to be permanently af- 
fected. Fat layers are reduced in thick- 
ness following expansion, and fatty 
tissues do not seem to regrow over 
time. 

Distention of small capillaries occurs 
immediately on expansion, and blood 
flow increases to expanded tissue very 
rapidly." It has been hypothesized 
that daily expansion in a porcine model 
results in a hypoxic gradient between 
adjacent and expanded tissue that 
serves as a stimulus for angiogenesis. 
Whether this actually occurs or wheth- 
er mechanical pressure forces open ex- 
isting capillary beds to increase flow 
has not been resolved. 

What has been found, however, is 
that "rapidly" expanded flaps (two in- 
jections per week in a conventional 
expander) are better vascularized than 
are slowly expanded tissues" and that 
flaps expanded over as few as 8 days 
survive to be greater in flap length 
than do flaps that are not expanded or 
are delayed.^"* 

How all of the above findings relate 
to rapid expansion of tissues intraoper- 
atively is uncertain. Skin creep defi- 
nitely plays an important role in the 
ability to harvest “extra” skin with 
rapid expansion. Load cycling of the 
skin, such as is accomplished when 
plaeing skin hooks on the edges of 
undermined tissue and serially pulling 
and relaxing the skin, causes an incre- 
mental increase in the length of the 
loaded skin."" The viscoelasticity of 
skin is the reason extra length can be 
obtained and is based on the concept of 
skin creep, which is thought to be due 
in part to the extrusion of tissue fluid 
from between collagen fibers in the 
dermis. This extrusion allows the colla- 
gen fibers to realign in the direction of 
the stretching force, parallel to the 
skin, rather than to maintain their 
usual convoluted position." 

This stretching and realignment of 
collagen fibers alone, however, cannot 


account for all of the “excess” tissue 
obtained with RITE. Sasaki’ has spec- 
ulated that at least three other sources 
of tissue might contribute: (1) cireum- 
ferential migration of skin toward the 
apex of the expander occurring with 
inflation, (2) tissue compression above 
and below the expander “creating” 
more tissue, and (3) relative dehydra- 
tion of tissue by the force of mechani- 
cal pressure pushing fluid out and “cre- 
ating” more skin.” Biologic creep, the 
increase in cell mitosis and collagen 
synthesis seen with long-term expan- 
sion, is not thought to contribute, as 
RITE is too short in duration to stimu- 
late such changes. 


Advantages of RITE 


Whatever the biologic phenomena 
responsible for the “creation” of excess 
skin with RITE, the benefits of a fast, 
one-stage reconstruction utilizing local 
tissues are manifold. First, because 
local tissues are used, color match is 
necessarily better. Similarly, because 
expansion allows an adequate flap with 
more tissue available for donor site 
closure, more options for reconstruc- 
tion are often produced, allowing pri- 
mary closure where a flap might other- 
wise have been necessary, or use of a 
flap designed more aesthetically than 
would have been possible without 
expansion. 

Second, when RITE is used instead 
of conventional expansion, as in pa- 
tient 1, the need for an additional 
procedure for placement of an expan- 
der is eliminated, as are weeks of office 
visits for inflation and the cosmetic 
deformity inherent to conventional ex- 
pansion. The risk of infection caused 
by the prolonged presence of a subcu- 
taneous foreign body is also elim- 
inated. 

Third, even when the general plan 
for reconstruction is not changed by 
the use of RITE, increased availability 
of tissue allows decreased wound ten- 
sion at closure, with the potential for 
better wound healing, improved scar- 
ring, and a reduced need for later 
revision. 

Finally, RITE is relatively inexpen- 
sive compared with additional proce- 
dures and the increased morbidity 
found with conventional expansion, 
adds only 15 minutes to the operative 
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procedure, is easy to use, and causes 
no damage to underlying or overlying 
muscle, vascular structures, or ner-, 
vous tissue. Unlike rapid expansion 
applied to the extremities, there is also 
little risk of flap loss or skin necrosis 
due to the highly vascular nature of 
facial tissues. 


Applications of RITE 


We found RITE to be especially 
useful when a large flap was needed 
from an area with relatively inelastic 
tissue, such as the forehead. In this 
circumstance, a substantial amount of 
tissue was obtained immediately. , 
Without RITE, a conventional expan- 
der would have been used, adding an- 
other procedure to the reconstructive 
effort and weeks of cosmetic deformity 
as this was slowly inflated. Conven- 
tional expansion in this circumstance is 
certainly acceptable and well described 
in the literature" but may, at times, be 
unnecessary with the advent of RITE. 

The RITE procedure would also 
seem to be useful in the younger pa- 
tient with less skin redundancy or in 
the patient whose defect is surrounded 
by tight skin (case 2). Similarly, recon- 
structive efforts near areas that toler- 
ate little, if any, distortion, such as the 
lower eyelid, brow, upper lip, or com- 
missure, may be areas in which RITE 
offers just enough extra tissue for re- 
construetion without placing traction 
on vital structures. 

We also found, as would be ex- 
pected, that expansion of tissue over- 
lying a bony prominence was much 
more successful than in areas with two 
distensible surfaces (buccal cheek). If 
expansion in the cheek is desirable, 
application of counterpressure intraor- 
ally might afford better results. 

Aside from the usefulness of RITE 
in closing soft-tissue facial defects sec- 
ondary to cutaneous malignant neo- 
plasms, several other applications in 
the head and neck may prove to be of 
value. Limited areas of alopecia sec- 
ondary to burns, trauma, or congenital 
factors may be eliminated in a single 
operation with rapid intraoperative ex- 
pansion of adjacent scalp. Sasaki’ 
found, in a limited series of scalp appli- 
cations, that the average gain of tissue 
was 1 to 1.5 em, which could be dou- 
bled or tripled by placing expanders on 
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two or more ades of a defect. In the 


same fashion, use of RITE in serial 


excision of facal scars could decrease 


- the number of procedures necessary to 


obtain an optimal result. 
CONCLUSION 


Rapid imtrapperative tissue expan- 
sion offers deīnite advantages in se- 
leeted situations (midline forehead 
flap, tight-skirned individuals, and ar- 
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skin flaps to rapid expansion. J Trauma. 
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6. Sasaki GH. I-traoperative sustained limited 


The authors describe a new technique that 
surgeons are fin ling to be useful in solving 
clinical problems They paint out that RITE 
does not actuallyprovide a means for closing 
defects that coul not otherwise be repaired 
but that it does allow this to be accomplished 
more simply, mere aesthetically, and with 
decreased wounc tension. One reviewer con- 
tended that ther= was no proof that the ex- 
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eas where feature distortion is intoler- 
able) and a relative advantage in oth- 
ers (young patients or the highly 
appearance-conscious older patient). It 
is easy to use, is economical, and is 
associated with almost no morbidity. 
Patient selection is the most important 
factor to be considered in the use of 
RITE, as it could be said to be "gilding 
the lily" in the inappropriate candi- 
dates. It certainly deserves more at- 
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EDITORIAL FOOTNOTE 


panded skin stays expanded with RITE. The 
authors responded that the fact that these 
repairs did not break down, produce widened 
sears, or otherwise contract and result in 
cosmetic deformity would lead one to con- 
clude that it does stay expanded long enough 
and with sufficient size to accomplish the 
desired goal. This report was extensively 
reviewed after its initial receipt. Publication 
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tention and investigation, especially by 
those of us who work in the area of 
facial aesthetic surgery and head and 
neck reconstruction. 
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was delayed for revisien, and, at one point, 
the authors mistook our request for revision 
to be a rejection notiee. In amy event, the 
report is now presented for your review, 
analysis, and interpretation. 


BYRONJ. BAILEY, MD 
Galveston, Tex 
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COURSE DIRECTOR 


CALVIN M. JOHNSON, JR., M.D. 


Hedgewood Surgical Center 
Tulane University Medical School 
New Orleans, Louisiana 


open structure —— 
rhinoplasty 


New Orleans November 8, 9, 10 1991 


An in depth course in the technique cf Open 
structure Rhinoplasty as recently described by 
Johnson and Toriumi in Open Structure Rhinoplasty, 
Saunders 1989. Utilitizing the exposure provided by 
the open approach, this method of rhinoplasty 


emphasizes sophisticated cartilage grafting 
techniques to build a strong, well-structured nasal 
Skeleton with an elegant, natural nasal contour. 


SPONSORED BY 

THE AMERICAN ACADEMY OF FACIAL 
PLASTIC AND RECONSTRUCTIVE SURGERY 
TULANE MEDICAL CENTER- 

DEPARTMENT OF OTOLARYNGOLOGY- 
HEAD AND NECK SURGERY 


For more information contact: Calvin M. Johnson, M.D. (504) 895-7642 Fax 895-0728 
Hedgewood Surgical Center 2427 St. Charles Ave. New Orleans, LA 70130 
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What trends exist 
among medical groups today? 


Available now... Medical Groups in the U.S. — A Survey of Practice 
Characteristics 1990 Edition is the ideal reference for anyone interested in 
current trends or involved with planning for the ongoing success of an 
existing group. 


Medical Groups in the U.S. is the only source of comprehensive information 
on medical groups. It summarizes and analyzes the latest survey data and 
census information for more than 16,000 medical groups throughout the 
country. 


Backed by the authority of the AMA 
The data you'll find in this reference is derived from the AMA Masterfile. 
the only database maintained on all U.S. physicians. 


Some specific areas of information addressed in the book: 


* number of groups * managed care impact 
* group size * hospital relationships 
* specialty composition * medical facilities 

* geographic distribution * business equipment 


* organizational characteristics 


Here's how you can order your copy now! 

Order this latest version of Medical Groups in the U.S. — A Survey of 
Practice Characteristics 1990 Edition. Order Number OP 390390. 
AMA Member $60, Non-member $90. Call 1-800-621-8335 and charge 
payment to your MasterCard or Visa. 


Sinusitis therapy 


Complication. Simplification. 








OCRGANIDIN Tablets 
(iodinated glycerol) 


Uncomplicates sinus therapy by promoting mucus drainage 


W Elective adjunctive therapy Wi! Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 
your choice 


W Helps drain mucopurulent secretions Œ No drying of sinuses 


Please see following page for prescribing information. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
uj Cranbury, New Jersey 08512 
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ORGANIDIN 
(iodinated glycerol) 


Solution, Tablets, Elixir 


Before prescribing, please consult complete product information, a brief summary of which 
follows: 

INDICATIONS AND USAGE 

For adjunctive treatment as a mucolytic-expectorant in respiratory tract conditions such as 
bronchitis, bronchial asthma, pulmonary emphysema, cystic fibrosis, chronic sinusitis, or after 
surgery to help prevent atelectasis. 

CONTRAINDICATIONS 


History of marked sensitivity to inorganic iodides; hypersensitivity to any of the ingredients or 
related compounds; pregnancy; newborns; and nursing mothers. 


The human fetal thyroid begins to concentrate iodine in the 12th to 14th week of gestation and the 
use of inorganic iodides in pregnant women during this period and thereafter has rarely been 
reported to induce fetal goiter (with or without hypothyroidism) with the potential for airway 
obstruction. If the patient becomes pregnant while taking Organidin, the drug should be 
discontinued and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 


Discontinue use if rash or other evidence of hypersensitivity appears. Use with caution or avoid 
use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 


General: lodides have been reported to cause a flare-up of adolescent acne. Children with cystic 
fibrosis appear to have an exaggerated susceptibility to the goitrogenic effect of iodides. 


Dermatitis and other reversible manifestations of iodism have been reported with chronic use of 
UG iodides. Keep this in mind in patients receiving these preparations for prolonged 
periods. 
Hoe Interactions: \odides may potentiate the hypothyroid effect of lithium and other antithyroid 
rugs. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Twenty-four (24) month carcinogenicity 
studies were conducted by the National Toxicology Program (NTP) in rats and mice using doses 
of iodinated glycerol that ranged between 13 and 52 times the recommended human dose. The 
conclusions of the NTP under the conditions of these gavage studies were species and sex 
specific and included the following: (1) no evidence of carcinogenicity in female F344/N rats; some 
evidence in male F344/N rats, based on increased incidences of a) mononuclear cell leukemia and 
b) follicular cell carcinomas of the thyroid gland. (There were no other chemical related 
nonneoplastic lesions of the thyroid gland in male or female rats.) (2) No evidence of 
carcinogenicity in male B6C3F1 mice; some evidence in female B6C3F1 mice, based on increased 
incidences of a) adenomas of the pituitary gland and b) neoplasms of the Harderian gland. The 
latter tumors were not found in the male mouse or in male or female rats. (There are no known 
human equivalents to mononuclear cell leukemia in the rat and Harderian gland neoplasms in the 
mouse.) The relevance of these findings to humans is not known. Both positive and negative 
results were found with iodinated glycerol in a standard battery of in vitro mutagenicity assays 
that were conducted with or without microsomal activation. In the only in vivo mutagenicity study 
that was conducted, the results were negative for genotoxic effects, in that no increase in 
micronucleated polychromatic erythrocytes was observed in the bone marrow of B6C3F1 mice 
after administration of either iodinated glycerol or 3-iodo-1, 2 propanediol. The relevance of these 
findings to humans is not known. No long-term animal studies on impairment of fertility have 
been performed with Organidin. 
Pregnancy: Teratogenic effects: Pregnancy Category X (see CONTRAINDICATIONS). 
Nursing Mothers: Do not administer to a nursing woman. 
ADVERSE REACTIONS 
Gastrointestinal irritation, rash, hypersensitivity, 
thyroid gland enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Experience has been rare; no reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
Adults Solution: 20 drops (60 mg) 4 times a day, with liquid. 
Tablets: 2 tablets 4 times a day, with liquid. 
Elixir: 1 teaspoonful 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
(One drop Solution equals approximately 3 mg of Organidin). 
HOW SUPPLIED 
Organidin is available as- 
olution: 5% — clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Tablets: 30 mg - round, scored, rose-colored tablets, in bottles of 100 (NDC 0037-4224-40). 
Elixir 1.2% — clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and one 
gallon (NDC 0037-4213-40). 
Storage: Store at room temperature; avoid excessive heat. Keep bottle tightly closed. 
ORGANIDIN Solution and Elixir are Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 
Manufactured by Denver Chemical wa Rico), Inc. 
Humacao, Puerto Rico 00661 
ORGANIDIN Tablets are Manufactured by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 Rev. 7/91 
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The answer to a 
time-consuming task 


Credentials Verification — It's important to both 
physicians and those evaluating them. Now 
available in your area, the National Physician 
Credentials Verification Service, AMA/NCVS;" 
can make the process easier and better. 


Here's how 

For physicians: The AMA/NCVS sets up and 
maintains a permanent portfolio of verified 
information that can be used as the physician applies 
for licensure or privileges. The physician no longer 
needs to start from scratch each time an application 
is made. 


For hospitals/boards: The AMA/NCVS provides a 
summary report of core credentials that have been 
verified with primary sources. And for the core 
credentials it collects, the AMA/NCVS satisfies 
current standards defined in the Joint Commission 
Accreditation Manual for Hospitals for primary 
source verification. The credentials verifier no longer 
needs to reverify all information. 


The result 

It's called a win-win situation and, best of all, it's 
operated by the most experienced provider of 
physician information: the American Medical 
Association. 


For information on the Service, contact your co- 
sponsoring Medical Society office or call tne AMA 
at 1-800-677-NCVS. 


The AMA/NCVS — it means 
greater efficiency...quality assured. 


American Medical Association 


NCVS 


National 
Physician 
Credentials 
Verification 
Service" 
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POWERFUL RELIEF WITH INCREASED NASAL AIR FLOW 


In a recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we call improved aerodynamics. 
allergic rhinitis, Nasalide" (flunisolide) For outstanding symptomatic relief 


decreased nasal resistance and from allergic rhinitis and improved 
Significantly 


-mum aerodynamics, 
_ increased nasal Nasalide ! BEED depend onthe eff 
air flow. The (flunisolide) Bsaseutior CES cacy of Nasalide. 
ENGINEERED FOR EARLY AND SUBSTANTIAL RELIEF 


n D, J E dn- sRLe manometric evaluation of two nasal steroid sprays Ple It brief s oko ary of prescribing information on following pace. 
initi Í He ad Ne yd ry 1000 IDA 51990 peni Labora S, Inc. NS91002 
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NasalideBID 
(flunisolide) e559'^ 


Brief Summary 
Description: Each bottle of NASALIDE* (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
polyethylene glycol 3350, citric acid, sodium citrate, butylated 
hydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 

Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 

Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 

In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 
reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported inapproximately 
4596 of patients). These complaints do not usually interfere with 
treatment; in only 396 of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of 3% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore 
throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled 
corticosteroids, nasal septal perforations have been 
observed in rare instances. 

seme corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 
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Doctor a 
Guilty or Innocent? 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 


Case in point: 


Have you ever discussed your fees with 
another physician? Or shared your feelings 
about an HMO or PPO plan with other MDs 
in town? Unless the doctors you talked to 
were your partners, you may have violated 
U.S. antitrust laws and could face criminal 
prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced 
and stripped of your license. 


This may be the most important book you'll ever read: 


Collective Negotiation and Antitrust 
A Guide for Physicians 


The American Medical Association, Office of 

the General Counsel, has published this book 
to help you avoid antitrust pitfalls and improve 
your ability to bargain effectively with payors. 





To Order, Call Today: 1-800-621-8335 








Price: $5.00 (AMA Members ) 
$7.50 (Non-members ) 
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You need an antibiotic 
that works here!. 
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- CEFTIN e 
(cefuroxime axetil) 


, 125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 
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BID oral cephalosporin. therapy that stands out from the crowd f 
Allen & Hanburys / i> 


DIVISION OF GLAXO INC 
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CONTRAINDICATIONS: Ceftin* Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN* TABLETS IS INSTITUTED, 
INQUIRY SHOULD BE MADE TO WHETHER THE PA’ 
EACTIONS TO CE PORINS, 
PENICILLINS, UGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH NT WHO HAS DEMONSTRATED 
ALLERGY, IF AN ALLERGIC 
TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES. 
As with other cephalosporins (and other broad-spectrum qe M 
reported with the use of 
important to consider its diagnosis in patients who develop diarrhea in 
association with antibiotic use. 
Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
may permit Studies that a toxin 
Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipo! resins have been shown to bind the toxin 
Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and n supple- 
as indicated Elderly patients may be susceptible to losses and 
should be treated aggressively. Antiperistaltic agents such as opiates and 
diphenoxylate with rr Lo may prolong and/or worsen the 
a 
When the colitis is not by drug discontinuation or when it is severe, 
metronidazole and oral vancomycin have been shown to be beneficial. Oral 
vancomycin is the treatment of choice for antibiotic-associate 
produced by Clostridium Other causes of 
also be considered. 


d pseudo- 
should 


appropriate agents, e.g... pressor , or corticosteroids. 

As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs therapy, 
eren eabiolics wou 

antibiotics should be prescribed with caution for individuals 
om ire hune 
Information for Patients: (Pediatric) Ceftin is only available in tablet form. During 
clinical trials, the tablet was well tolerated by children who could swallow the tablet 
whole. Children who cannot swallow the tablet whole may have the tablet crushed 
and mixed with food (6.g., applesauce, ice cream). However, it should be noted that 
the crushed tablet has a strong, persistent, bitter taste. Discontinuation of therapy 
due to the taste and/or problems of administering this drug occurred in 13% of 
children (range, 2% to 28% across centers). Thus, the physician and should 
ascertain, preferably while still in the physician's office, that the can ingest 
Ceftin Tablets reliably. If not, alternative therapy should be considered. 
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with copper reduction 
tablets), but not with enzyme-based tests for glycosuria (e... Clinistix , 
Tes-Tape*). As a false-negative result may occur in the ferricyanide test, it is 
that either the glucose 


alkaline picrate 

M s, of Fertility: Although no long-term 
studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory tests. 
Reproductive studies revealed no impairment of fertility in animals. 
Pregneney: Pregnancy Celagery 8: Feproducton studies hayo been performed ia 
rats and mice at doses up to 50 to 160 the human dose and have revealed no 
evidence of impaired fertlly 
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clinical of Ceftin 
REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patlents: 
The majority of adverse events were mild, reversible in nature, and did 
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reactions listed above that have been observed in 
" reactions and altered 
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reactions 
dysfunction, toxic nephropathy, hepatic including 
cholestasis, abdominal pain, superinfection, aplastic anemia, 
hemolytic anemia, hemorrhage, and pain and/or phlebitis at the 
Several cephal have been implicated in triggering 
seizures, particularly in patients with renal when the 
dosage was not reduced. If seizures with drug therapy 
should occur, the drug should be discontinued. Anticonvulsant 

therapy can be given if clinically indicated. 
Allered Laboratory Tests: Increased prothrombin time, 
creatinine, false-positive test for urinary 


glucose, increased alkaline phosphatase, neutropenia, 
leukopenia, bilirubin, pancytopenia, 


and agranulocytosis. 
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Encouragement 


This message could be one of encourage- 
ment to you and, perhaps, certain of your 
patients. 


Paget's disease of bone — not the rare 
disease it was once thought to be — 1s 
treatable in most cases. The earlier it 1s 
detected the more responsive to treatment 
itis likely to be. And detection can usually 
be accomplished with a few simple, non- 
invasive procedures. 


Like many primary care physicians, you 
may feel uncomfortable treating Paget's 
disease because of little past experience. If 
so, write or call us for comprehensive, up- 
to-date information about the disease and 
its diagnosis and treatment. Alternatively, 
ask for our extensive referral list of spe- 
cialists. 


You may be able to offer someone a new 
lease on life. Or at least, encouragement. 


The } 
Paget's Disease 
Foundation, Inc. 


165 Cadman Plaza East, Brooklyn, New York 11201 
(718) 596-1043 * Fax (718) 802-1039 
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[na ' za-cort] 
Triamcinolone Acetonide Nasal Inhaler 





For Intranasal Use Only 
Shake Well Before Using 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this preparation 
contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with a topical corticoid can be 
accompanied by signs of adrenal insufficiency and, in addition, some patients may experience 
symptoms of withd rawal, e.g., joint and/or muscular pain, lassitude and depression. Patients 
previously treated for prolonged periods with systemic corticosteroids and transferred to topical 
corticoids should be — monitored for acute adrenal insufficiency in response to stress. In 
those patients who have ma or other clinical conditions requiring term systemic 
corticosteroid treatment, too rapid a decrease in systemic corticosteroids may cause a severe 
exacerbation of their symptoms. 


The use of Nasacort Nasal Inhaler with alternate-day systemic prednisone could increase the 
likelihood of hypothalamic-pituitary-adrenal (HPA) suppression compared to a therapeutic dose 
of either one alone. Therefore, Nasacort Nasal Inhaler should be used with caution in patients 
already receiving alternate-day prednisone treatment for any disease. 


PRECAUTIONS 

General: In clinical studies with triamcinolone acetonide administered intranasally, the 
development of localized infections of the nose and pharynx with Candida albicans has rarely 
occurred. When such an infection develops it may require treatment with appropriate local 
therapy and discontinuance of treatment with Nasacort Nasal Inhaler. 


Triamcinolone acetonide administered intranasally has been shown to be absorbed into the 
systemic circulation in humans. Patients with active rhinitis showed absorption similar to that 
found in normal volunteers. Nasacort at 440 doy Ape for 42 days did not measurably affect 
adrenal response to a six hour cosyntropin test In the same study prednisone 10 ipd 
significantly reduced adrenal response to ACTH over the same period (see CLINICAL TRIALS 
section). 

Nasacort Nasal Inhaler should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract or in patients with untreated fungal, bacterial, or 
systemic viral infections or ocular herpes simplex. 


Because of the inhibitory effect of corticosteroids on wound healing in patients who have 
experienced recent nasal septal ulcers, nasal surgery or trauma, a corticosteroid should be 
used with caution until healing has occurred. 


When used at excessive doses, systemic corticosteroid effects such as hypercorticism and 
adrenal suppression may appear. If such changes occur, Nasacort Nasal Inhaler should be 
discontinued slowly, consistent with accepted procedures for discontinuing oral steroid therapy. 


Information for Patients: Patients being treated with Nasacort Nasal Inhaler should receive 
the following information and instructions. 


Patients should use Nasacort Nasal Inhaler at regular intervals since its effectiveness depends 
on its regular use. A decrease in symptoms may occur as soon as 12 hours after starting steroid 
therapy and generally can be expected to occur within a few days of initiating ba a in allergic 
rhinitis. The patient should take the medication as directed and should not exceed 

prescribed dosage. The patient should contact the physician if symptoms do not improve after 
three weeks, or if the condition worsens. Nasal irritation and/or burning or stinging after use of 
the spray occur only rarely with this product. The patient should contact the physician if they 
occur. 


For the proper use of this unit and to attain maximum improvement, the patient should read and 
follow the accompanying patient instructions carefully. Because the amount dispensed per puff 
may not be consistent, it is important to shake the canister well. Also, the canister should be 
discarded after 100 actuations. 


Carcinogenesis, Mutagenesis: Animal studies of triamcinolone acetonide to test its 
carcinogenic potential are underway. 


Impairment of Fertility: Male and female rats which were administered oral triamcinolone 
acetonide at doses as high as 15 abe hoe d (110 — as calculated on a surface 
area basis) exhibited no evidence of impaired fertility. maximum human dose, for 
comparison, is 6.3 mcg/kg/day (240 ls BÉ jowever, a few female rats which received 
maternally toxic doses of 8 or 15 mcg/kg/day (60 mcg/m*/day or 110 mcg/m?/day, respectively, 
as calculated on a surface area basis) exhibited dystocia and prolonged delivery. 





Developmental toxicity, which included increases in fetal resorptions and stillbirths and 
decreases in pup Ee EUR REO CCOURO TB ANTI oxic doses 
ES - 15.0 mcg/kg/day or 20 - 110 mogano as calculated on a surface area basis) 

uctive performance of female r and effects on fetuses and offspring were comparable 
between groups that received and non-toxic or marginally toxic doses (0.5 and 1.0 mcg/ 
kg/day or 3.8 mcg/m?/day 7.0 mcg/m*/day). 


Pregnancy: P en Ages il Ag Like other corticoids, triamcinolone acetonide has been 
shown to be teralogenc in and rabbits. bras. o effects, which occurred in both species 
at 0.02, 0.04 and 0. mo cer qe 135, 270 and 540 mcg/m*/day in the rat and 
320, 640 and 1280 mcg/m?/day in the rabbit, as calculated on a surface area basis), included a 
low incidence of cleft and/or intemal hydrocephaly and axial skeletal defects. Teratogenic 
effects, including CNS and cranial malformations, have also been observed in non-human 
des at 0.5 mg/kg/day (approximately 6.7 mg/m?/day). The doses of 0.92, 0.04, 0.08, and 

).5 mg/kg/day used in these toxicology studies are ximately 12.8, 25.5, 51, and 318.7 
times the minimum recommended dose of 110 mcg of Nasacort per day and 3.2, 6.4, 12.7, and 
80 times the maximum recommended dose of 440 vs ae esc per day based on a patient 
EUR Administration of aerosol by in jon to pregnant rats and rabbits 
produced embryotoxic and fetotoxic effects which were comparable to those producec by 
administration by other routes. There are no uate and well-controlled studies in ie aee 
women. Triamcinolone acetonide should be during pregnancy only if the potential 

justifies the potential risk to the fetus. 

Experience with oral corticoids since their introduction in pharmacologic as:opposed tc 
physiologic doses suggests that rodents are more prone to — effects from corticoids 
than humans. In addition, because there is a natural increase in glucocorticoid producton during 
pregnancy, most women will require a lower exogenous steroid and many will not need 
corticoid treatment during pregnancy. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mcthers receiving 
corticosteroids during pregnancy. Such infants should be carefully observed. 


Nursing Mothers: It is not known whether triamcinolone acetonide is excretec in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when 
Nasacort Nasal Inhaler is administered to nursing women. 


Pediatric Use: Safety and effectiveness have not been established in children below the age of 
12. Oral corticoids have been shown to cause growth suppression in children and teenagers, 
particularly with higher doses over extended periods. If a child or teenager on any corticoid 
e to have growth suppression, the possibility that they are particularly sensitive to this 
of steroids should be considered. 

ADVERSE REACTIONS: In controlled and uncontrolled studies, 1257 patients received 
treatment with intranasal triamcinolone acetonide. Adverse reactions are based on the 567 
apne who received a product similar to the marketed Nasacort canister. These patients were 

eated for an average of 48 days (range 1 to 117 days). The 145 patients enrolled in 
uncontrolled studies received treatment from 1 to ays (average 332 days). 


The most prevalent adverse experience was headache, being reported by approximately 18% 
of the patients who received Nasacort. Nasal irritation was reported by 2.8% of the patients 
receiving Nasacort. Other nasoph al side effects were reported by fewer than 5% of the 
patients who received Nasacort and included: dry mucous membranes, naso-sinus congestion, 
throat discomfort, sneezing, and epistaxis. The complaints do not usually interfere with treatment 
and in the controlled and uncontrolled studies approximately 1% of patients have discontinued 
because of these nasal adverse effects. 

In the event of accidental overdose, an increased potential for these adverse experiences may 
be expected, but systemic adverse experiences are unlikely (see OVERDOSAGE section). 
OVERDOSAGE: Acute ov with this dosage form is unlikely. The acute topica 
application of the entire 15 mg of the canister would most likely cause nasal irritation and 
headache. It would be unlikely to see acute systemic adverse effects if the nasal application of 
the 15 mg of triamcinolone acetonide was administered all at once. 

Caution: Federal (U.S.A.) law prohibits dispensing without prescription. 

Please see product circular for full prescribing information. 
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"As doctors, if we do the right thing at the right time, 


we car make a difference: 


Dr Kenneth A Haller, Pediatrician, East St. Louis, Illinois, Member, American Medical Association 


In one-of -he nation’s poorest communities, Dr. 
Kenneth Haller is working not only to save childrens 
lives, but to being dignity to the lives of their parents. 

He is the type of physician who brings distinction 
to our profession. He is the type of physician who 
upholds the Highest ideals of medicine. He is also a 
member of the American Medical Association (AMA). 

“I reac the Principles of Medical Ethics of the AMA 
and was impressed br it. I'm proud to be a member,” 


says Dr. Halle. 


You are invited to join Dr. Haller and to join with 


him in his efforts to bring quality health care to those 
in need. To become a member of the AMA, return the 


attached postage-paid card or call our toll-free number ie 
now. 1-800-AMA-3211. j 


American Medical Association 


Physicians dedicated to the health of America 





TUB & viaaa iee ak s G K A ape: A 


EVERY TIME SHE HEARS 
THE OCEAN... 





... She hears from VOU. And every time innovations in 
Otology have been called for, you've heard from us. Since 1956. . .the 

first commercially produced ventilation tube and the first middle ear 
prosthesis. . .the first design breakthroughs in otologic instrumentation. . . 

the first commercial use of hydroxylapatite and other firsts in the 

use of new materials. While saluting your work toward hope and ( 
healing, we celebrate our 35 years of sound ideas. Working together, V. "^. 
the world will continue to hear from us. 





Smith & Nephew Richards Inc. 


1450 Brooks Rd., Memphis, TN 38116 U.S.A 
(901) 396-2121, For information: 1-800-821-5700 [R] 
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Letters t the Editor 


Angioedema ^ fter Long-term 
Use of an Angmtensin-Converting 
Enzyme Inhibi-or 


^ To the Editor.— Angictensin-convert- 


— tion 


ing enzyme  -hibitors have been 
regarded as sas medications for the 
treatment ef hypertensien. Adverse re- 
actions of these drugs have been mini- 
mal except for the recent recognition of 
angiotensin-conrting enzyme inhibi- 
tor-associated eeema.'^ The incidence 
of angioedema wth thes» medications 
has been estimated to be less than 
0.596." There has been recent interest in 
both the medicine and otclaryngology- 
head and neek surgery literature con- 
cerning this eompseation. We present a 
patient who had 3 delayed episode of 
angioedema Z4 menths after the initia- 
tion of enalapril. 

In March 1991, 3 56-year-old woman 
presented to the emergency depart- 
ment with shertness of breath and in- 
ability to handle her secretions. Physi- 
cal examination revealed edema 
involving the base of tongue, floor of 
mouth, and posteric^ aspect ofthe phar- 
ynx. The patient wa. treated with intra- 
venous dipherhydramine, subeutane- 
ous heparin, and supplemental oxygen. 
Emergent fiberoptic endotracheal intu- 
bation was performe to secure the pa- 
tient's airway. The patient was support- 
ed over the next several days in the 
intensive care unit arrl was treated with 
diphenhydramine anā dexamethasone. 
The patient was extuoated w-thout dif- 
ficulty 2 days after he- admission. 

Work-up of the patient's condition in- 
cluded a detailed family history, which 
was negative and a lxological assay of 
Cl-esterase inhibitor activity that was 
100% qualitatively andkquantitatively. 

We believe thatthis ase is censistent 
with other cases ef angioedema related 
to angiotensin-conver&ng enzyme in- 
hibitors and represente a proloaged in- 
terval between initiatic3 of the medica- 
enalapril and the clinical 
presentation of angioeq2ma. We would 
like to alert otolarvngo 5gist-head and 


neck surgeons that this rare and poten- 
tially fatal adverse reaction to an angio- 
tensin-converting enzyme inhibitor can 
occur years after the initiation of these 
medications. 


MICHAEL R. ABIDIN, MD 
Davip W. EISELE, MD 
Baltimore, Md 

1. Chin HL, Buchan DA. Severe angioedema 
after long-term use of angiotensin converting en- 
zyme inhibitor, Ann Intern Med. 1990:112:312-313. 

2. Gannon TH, Eby TL. Angioedema from an- 
giotensin converting enzyme inhibitors: a cause of 
upper airway obstruction. Laryngoscope. 
1990;100:1156-1160. 

3. Slater EE, Merrill DD, Guess HA, et al. Clini- 
cal profile of angioedema associated with angioten- 
sin converting-enzyme inhibition. JAMA. 
1988;260:967-970. 


Computed Tomography of 
Nasolacrimal Duct 
Obstruction After Endoscopic 
Sinus Surgery 


To the Editor.—Nasolacrimal duct ob- 
struction caused by endoscopic sinus 
surgery has recently been described in 
the ophthalmology literature in three 
reports containing a total of 12 cases.'? 
Damage to the nasolacrimal duct dur- 
ing endoscopic sinus surgery has been 
stated to occur as a result of excessive 
anterior enlargement of the maxillary 
sinus ostium. This mechanism of in- 
jury has been illustrated with artistic 
drawings! and cadaver dissection.’ 

In the past year, we have evaluated 
five patients with histories of sinusitis 
who developed lacrimal obstruction 
after endoscopic sinus surgery. Lacri- 
mal obstruction was diagnosed in all 
five patients by an oculoplastic sur- 
geon (H.J.G.) on the basis of history 
and a thorough physical examination 
that included lacrimal irrigation 
(Jones II testing). Axial computed to- 
mographic scans were obtained on two 
of the patients. Each of these two pa- 
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Fig 1.— Bilateral surgical defects in the medial 
wall of the maxillary sinuses. On the left side of 
the photograph, which corresponds to the pa- 
tient’s right side, the nasclacrimal duct has 
been spared (dark arrow). On the right side of 
the photograph, which corresponds to the pa- 
tient's left side, the nasolacrimal duct has been 
obliterated by excessive anterior enlargement 
of the maxillary sinus ostium (white arrow). 


Fig 2.— Bilateral! surgical defects in the medial 
wall of the maxillary sinuses. On the right side 
of the photograph, which corresponds to the 
patient's left side, the nasolacrimal duct has 
been spared (dark arrow). On the left side of 
the photograph, which corresponds to the pa- 
tient's right side, there is chronic maxillary si- 
nusitis, suggested by contraction of the sinus 
with sclerosis and calcified mucoperiosteal 
thickening. The nasolacrimal duct bony con- 
finement has been violated and is obstructed 
by contiguous scar tissue (white arrow). 
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tients had developed unilateral epi- 
phora, dacryocystitis, and complete 
lacrimal obstruction after endoscopic 
sinus procedures that had included bi- 
lateral maxillary sinus osteoplasties. 
In each case, violation of the nasolac- 
rimal duct on the obstructed side was 
demonstrated on computed tomo- 
graphic scan (Figs 1 and 2). The symp- 
toms and signs of lacrimal obstruction 
were eliminated in both patients by 
dacryocystorhinostomies. 

We would like our colleagues in 
otorhinolaryngology to be aware of the 
growing number of reports of naso- 
lacrimal duct obstruction after endo- 
scopic sinus surgery. The computed 
tomographic scans in this report illus- 
trate the anatomic basis of this com- 
plication. 

HERBERT J. GLATT, MD 
ALEX C. CHAN, MD 
LYNN BARRETT, MD 
Knoxville, Tenn 


1. Serdahl CL, Berris CE, Chole RA. Nasolacri- 
mal duct obstruction after endoscopic sinus sur- 
gery. Arch Ophthamol. 1990;108:391-392. 

2. Neuhaus RW. Orbital complications second- 
ary to endoscopic sinus surgery. Ophthalmology. 
1990;97:1512-1518. 

3. Shore JW. Discussion of Buus DR, Tse DT, 
Farris BK. Ophthalmic complications of sinus 
surgery. Ophthalmology. 1990;97:612-619. 


Meatoplasty for Endaural Approach 


To the Editor.—Meatoplasty is an im- 
portant part of any type of canal down 
procedure of mastoidectomy to provide 
adequate ventilation for the cavity cre- 
ated. Meatoplasty has been described 


a 


Left Right 


Left, The skin is undermined up to the dotted 
area laterally. The shaded postcanal/conchal 
Cartilage ellipse is resected. The sutures are 
placed on this flap. Right, The sutures have been 
brought out at the postaural sulcus and are tied 
securely. 


for postaural incision and approach. But 
for the endaural incision and approach 
besides using the inferior- or superior- 
based posterior canal skin flap to line 
the cavity, meatoplasty as such has not 
been described. Most surgeons remove 
an ellipse of the conchal cartilage but not 
the overlying skin while doing the stan- 


dard endaural incision’ and expect the 


packing of canal to achieve a wider me- 
atus. We have improved on this proce- 
dure by suturing the overlying skin to 
the postaural skin at the sulcus, thus 
tucking in the skin to widen the meatus 
as shown in the Figure, as well as lining 
the lateral surface of the created mas- 
toid cavity. The incisura part of the inci- 
sion is sutured as usual. 


R. RAMAN, MS 
Vellore, India 
1. Miglets AW, Paparella MM, Saunders WH. 


Atlas of the Ear Surgery. 4th ed. St Louis, Mo: 
Mosby- Year Book; 1986:182. 


1060 Arch Otolaryngol Head Neck Surg — Vol 117, September 1991 


Acoustic Neuromas 
Some Are Slow Growth or No Growth 


To the Editor.—' The current attitude 
toward acoustic neuromas is that they 
must always be surgically removed, 
but I have observed a lack of tumor 
growth in three of the seven patients 
recently diagnosed in our medical office. 

These patients all have tumors small- 
er than 25 mm, and they all refused 
surgery, preferring instead to be fol- 
lowed up by serial magnetic resonance 
imaging. 

Our experience supports that of a 
Danish group,’ which documented lack 
of tumor growth in 18 of 21 patients 
followed up for 4 years. 

The clinical incidence of acoustic neu- 
roma in the general population’ is one 
per 100 000, whereas the prevalence as 
shown at autopsy is one per 100, indi- 
cating that many tumors are silent or 
dormant. Given our limited knowledge 
of the growth rates of these tumors and 
the availability of a reliable method of 
following small tumors, perhaps 
“watchful waiting” is another accept- 
able course. 


JAMESJ. NESTOR, MD 
Santa Clara, Calif 


1. House JW, Schleuning AJ II. Putting a damp- 
er on tinnitus. Patient Care. 1991;25:82-88, 93, 96, 
101-102. 

2. Thomsen J, Tos M. Acoustic neuromas: diag- 
nostic delay, growth rate and possible non-surgical 
treatment. Acta Otolaryngol Suppl (Stockh). 
1988;452:26-33. 

3. Nestor JJ, Korol HW, Nutik SL, Smith R. 
The incidence of acoustic neuromas. Arch Otolar- 
yngol Head Neck Surg. 1988;114:680. 

4. House JW, Waluch V, Jackler RK. Magnetic 
resonance imaging in acoustic neuroma diagnosis. 
Ann Otol Rhinol Laryngol. 1986;95(pt 1):16-20. 
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or more" 
Cost per word $1.60 $1.45 
Minimum ad- 20 words per issue 


“In order to eam the tFsee-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words- Two initials are considered 
one word, each aobreviaticn is considered one 
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12-time and 24-time rates available on request. 


Display Productios Charge: The publication will 
pub-set advertisersents upcn request. The type- 
setting fee is 10%2f the one-time ad cost shown 
above. Special requests will be billed to the adver- 
tiser and/or agency at the then prevailing rates. 


Box Service 
Available for all adis. The cost is $15.00 for the 
first issue only. Fesponses to your ad will be 
consolidated in owr office and promptly mailed 
directly to yau. 


Closing Date 


The 25th of the s- cond month prior to the issue 
date. Example: he November issue closes 
September 25th. Jo ads can be cancelled after 
the closing cate. 


Send all copy, -orrespondence. production 
materies and payments to: 


ARCHIVES 
OF 


Classified Department 
P.O. Box 151C Clearwater, Florida 34617 


For assistance wi? your ad schedule call toll free: 





Professional Opportunities 


OREGON: BC/BE otolaryngo ogist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send OV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corvallis, 
OR 97330. 


CENTRAL OREGON, busy two person practice 


seeks third board-eligible/-certified otolaryngolo- 
gist. Drawing area of 150,000. Regional referral hos- 
pital is state of the art with all specialties repre- 
sented. Beautiful rain free area of Oregon with 
multiple outdoor opportunities including destination 
resort quality alpine/nordic skiing. E.N.T. Associ- 
ates, 2275 NE Doctors Drive, Bend, OR 97701. (503) 
382-3100; (503) 382-2871. 





ENT SURGEON — The Department of Surgery at a 
progressive, academic urban medical center in the 
northeast seeking aggressive, well-trained ENT 
surgeon to develop a practice and play an important 
role in the education and training of medical stu- 
dents and surgical residents. Hospital will provide 
attractive package and incentives and will assist with 
practice development. Medical School faculty 
appointment commensurate with qualifications. 
Please contact: David H. Levien, MD, Director of 
Surgery, Episcopal Hospital, Front Street & Lehigh 
Avenue, Philadelphia, PA 19125. (215) 427-7042. 





Professional Opportunities 


MAINE COAST — Private practice with cross cover- 
age for well-qualified, motivated otolaryngologist to 
affiliate with 106-bed, modern, medical referral cen- 
ter. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


WESTERN MOUNTAINS — Natural beauty and 
spendid outdoor recreation. Private practice oppor- 
tunity for BC/BE otolaryngologist. Srsall community 
hospital has excellent staff. Superb skiing, fishing, 
cycling, backpacking, etc. Traditioral small town 
values with low crime, no gridlock and high rate of 
collections. Write: Box #653, c/o AOTO. 


CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist 
to join practice. Opportunity in beaut ful 40,000 pop- 
ulation town with drawing area in excess of 250,000. 
State-of-the-art hospital and office facilities for full 
ENT specialty practice. Generous salary with full 
benefits and bonuses with partnersh:p in two years. 
Equal opportunity employer. Call or write: Central 
Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: 913) 823-7225. 


PLEASE NOTE — Address replies te box number 
ads as follows: Box number | , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 346 7. 





OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or boarc-eligible otolaryngologist to join their medical pro- 


gram in Western Massachusetts. 


NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


= Competitive salary and benefit programs. 


m Membership in a 40-physician group. 
m Rapidly growing prepaid membership. 
B An environment that encourages innovative approaches to 


health care delivery. 


Group paid full coverage malpractice insurance. 


Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


send inquiry and curriculum vitae to: 


Stacy: Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road I P.O. Box4011 ii Farmington, CT 06034-4011 


An equal opportunity /affirmative action employer 








Professional Opportunities 


QUEENS, NEW YORK — Needed BC/BE otolaryn- 
gologist for partner in busy, general solo ENT prac- 
tice. Call evenings: (516) 676-7350. 


NORTH PLATTE 
NEBRASKA 


BC otolaryngologist to join or associate with busy 
general BC otolaryngologist in community of 
23,000 with patient base of 100,000. Opportunity 
to develop own niche. Enjoy beautiful area lakes, 
hunting and fishing. Ski slopes within easy 
driving distance. Excellent environment for 


family. School system has achieved honors and 
college provides post-secondary and advanced 
degree programs. Complete benefit package 
including competitive income guarantee. 

Marcia Norrie 

GREAT PLAINS REGIONAL 
MEDICAL CENTER 
601 West Leota, North Platte, NE 69103 
(800) 762-7090 


WANTED: PART-TIME associate to join young solo 
ENT in lovely town one hour north of New York City. 
Perfect for BC/BE family person desiring general 
ENT work in low key setting. Box #416, c/o AOTO. 


MASSACHUSETTS: BC/BE otolaryngologist needed 
to join young, well-established practitioner. Very 
busy practice serving central Massachusetts region 
with two offices located approximately 15 miles 
apart. Large referral base, very competitive financial 
package plus incentive and good call schedule. 
Teaching appointment available if desired. Work and 
live just 35 miles west of Boston's cultural and educa- 
tional opportunities. Send CV to: Elizabeth Greens- 
pan, VP Planning and Marketing. Nashoba Hospital, 
200 Groton Road, Ayer, MA 01432. 


ASSOCIATE WANTED IN VERMONT 


Two board-certified otolaryngologists seek associate. 
General ENT practice including nasal allergy and full-time 
audiology. Convenient access to excellent skiing, camping, 


fishing, water sports, and cultural activities. Close to major 
universities and colleges. Competitive salary with 
opportunity for partnership. Current CV to: Mid-Vermont 
ENT, PC, Attention: Ms. Marlene W. Smith, Practice 
Administrator, 69 Allen Street, Suite 4, Rutland, VT 05701. 





CINCINNATI, OHIO — Group Health Associates is a 
60-member multi-specialty group practice searching 
for a board-certified/-eligible otolaryngologist to 
expand our ENT section from two to three physi- 
cians in 1992. Flexibility in our compensation sys- 
tem, respect for individual physician practice style 
and the collegiality of our medical staff gives us a 
small group personality with the management and 
fiscal security of a large group practice. Our first year 
guaranteed income of $125,000 is complimented by 
a complete fringe benefit package. A strong man- 
agement staff allows our physicians to practice med- 
icine with minimal administrative disruption. Group 
Health Associates physicians work hard in their 
practice and value their personal discretionary time 
off. Expectations to practice high quality medicine 
and enjoy financial security are met with Group 
Health Associates. New physicians participate in the 
ownership of the medical group after two years. 
Please send inquiries to: Search Committee, Group 
Health Associates, 2915 Clifton Avenue, Cincinnati, 
OH 45220. 


ATTENTION PHYSICIAN RECRUITERS. The 
"Classified Advertising" sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (BOO) 237-9851. 


SOUTHERN CALIFORNIA — Major growth area, 
two hours from Los Angeles, no traffic jams. With a 
half million drawing population. Busy ENT and cos- 
metic surgery practice with attached surgical center, 
seeks ENT BC/BE to associate, prefer cost sharing 
arrangement from start. Send resume to: Cyndi 
Epps, 2222 19th Street, Bakersfield, CA 93301. Tele- 
phone: (805) 325-2448. 








The Permanente 
Medical Group, Inc. 


Physician Recruitment Services 
1814 Franklin, 4th Fl., Dept. C 
Oakland, CA 94612 
(800) 777-4912 
(415) 987-4949 
EOE 





P 


KAISER PERMAN 
Good People. Good Medicine. 


Muncie Otolaryngology Associates 


EAST CENTRAL INDIANA 


BC/BE OTOLARYNGOLOG Y- 
HEAD & NECK SURGEON 


We are seeking a highly motivated individual to join our busy 
single-specialty group practice. One hospital county, with 500+ 
bed teaching hospital, and a 250,000 referral area. Office 
moving to new, modern facility attached to hospital in the Fall 
of 1991. 


Guaranteed salary and benefits 
Modern facility 

Computerized scheduling and billing 
Teaching/academic affiliation available 
Flexibility in practice emphasis 


Community provides excellent educational, 
cultural, and recreational opportunities 


Within easy driving distance to Indianapolis, 
Chicago, Cincinnati, and Louisville 


Please send CV to: 


Thomas S. Whiteman, MD 
3111 West Jackson Street, Muncie, IN 47304 © (317) 284-2172 











Professioral Opportunities 


118-BED HOSPITAE east of Heuston, Texas has an 
opportunity which hms great potential for an incom- 
ing otolaryncologis. Coastal hospital has office 
space, and a ret inceme package is available for the 
qualified camdidate. Send CV or call: Jeffery 
Lawrence, Jackson and Cokes, Inc., 115 Perimeter 
Center Place, Suite 380 11007. Atlanta, GA 30346. 
Telephone: (800) 54—1987. 




















Derver Opportunity 


Expanding EMT group. seeks a BC/BE 
otolaryngologist or a diverse practice. We 
are seeking a general ototaryngologist who 
has special int rest or experience with 
otology, allergy, »r facial plastic surgery. 


Candidates sBould have the following: 
Excellent residency rating; academic honors; 
and foremost, th - ability te provide superior 
care. 


Great opportu: ity for skilled, personable 
specialist. 
Please send CV to: 
PERSONN EL ADMINISTRATOR 
P.O. BOX 10734, DENVER, CO 80210 


NORTHWEST NEW MEXICD — Multi-specialty 
clinic adjacent to 71 thed hospital in rural community 
of 22,000+ seeking BC/BE otolaryngologist to 
replace retired ENT "We offer eompetitive salary and 
benefits, paid malpractice, long term contracts, and 
relocation assistanc3. No investment required. Con- 
tact: Jan Haase, (565) 722-7725, (505) 722-6295, or 
1900 Red Rock Drive, Gallup, NM 87301. 





PLEASE NOTE— address replies to box number 
ads as follows: Box number |  ., c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








Professional Opportunities 





— OTOLARYNGOLOGIST — 


Board-certified/board-eligible physician interest- 
ed in adult ENT to join busy single practice. New 
office. Hospitals offer nasal endoscopy, CO, and 


Y l 
ag lasers Please send CV to: 


Steven Cook, MD, F.A.C.S. 
Suite 4, 1701 Augustine Cut-Off 
Wilmington, DE 19803 


OTOLARYNGOLOGIST — Northern New York. 
Seeking fourth BC/BE otolaryngologist head and 
neck surgeon to replace retiring associate for busy, 
unopposed practice. New office adjacent to 319-bed, 
fully-equipped hospital with ASU. Audiology and x- 
ray in. office. Our living and working area features 
outstanding four-season recreation and includes the 
1,000 Islands, Lake Ontario, the St. Lawrence River 
and the Adirondack Mountains. Salary plus benefits 
with early parternship potential. Please send curricu- 
lum vitae to: Dr. Robert J. Brown, Dr. Braxton L. 
Hillerman, or Dr. William |. Forbes Ill at: Watertown 
Ear, Nose and Throat Group. MD, PC, Watertown 
Medical Center, 826 Washington Street, Suite 204, 
Watertown, NY 13601. 










OTOLARYNGOLOGIST 
PENNSYLVANIA 


BC/BE otolaryngologist to join expanding three person 
well established general ENT practice in Philadelphia, 
Pennsylvania. We are affiliated with a major teaching 
hospital and ENT resident program. The practice 
includes all phases of ENT, including Head and Neck, 
Endoscopic sinus, facial plastic, otology and allergy. 
Send CV to: Doris Becker, Administrator, 2106 Spruce 
Street, Philadelphia, PA 19103. 


OBERLIN, OHIO multi-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDkye, 224 West Lorain, Oberlin, OH 
44074. 


éé Group Health has 
chown that quality 
care at a reasonable 
price is not an 
impossible dream.ee 





The New York Times, May 2. 1991 


Te. high: st standerds of health care, delivered at a price people can af- 
ford, is what has earned Group Health Cooperative national attention. Our 


commitmen- to our physicians is equally strong. They enjoy a collegial team- 
oriented prectice, free from the pressures of entrepreneurship— leaving them 
time te pursue other interests close to their hearts. 


Discover, tc, the beauty of western Washington State, recognized as one of 


the most de-irable psaces to live in America. For further information about 
becoming a*Group Fealth physician, call us toll-free at (800) 543-9323. 
Group Heafh is an equal opportunity employer. 


of Puget Sound 























HONOLULU 
HAWAII 


BE/BC Otolaryngologist/Head & 
Neck Surgeon to join two 
physician department witnin 140 
physician multi-specialty group 
practice with our own 159-bed 
hospital. Fellowship in Bead & 
Neck Surgery preferred. Salary 
first year. 






Combine the advantages of 
group practice with the world's 
best climate in a multi-cultural 
society. 


For more information, please 
contact: 
































Alan B. Hawk, MD 
Vice President for 
Medical Affairs 


Straub 
Clinic & Hospital, Inc. 


888 South King Street 
Honolulu, HI 96813 


(808) 522-4106 
FAX (808) 522-4111 


Otolaryngolcgist 






BC/BE otolaryngologis: to join 
busy three-person EN" group. 
This practice is a busy. general, 
otolaryngological practice which 
covers all aspects cf the 
specialty. We have a large, 
modern, 10,000 square foot 
office which consists o! a busy 
allergy laboratory, three 
audiologists (2 masters and 1 
PhD), and a speech, language, 
and voice disorder clinic with a 
MA speech pathologis: 
supervisor. All of the amenities 
of a modern ENT office 
including head and neck x-ray, 
video stroboscopy, and 
complete neurc-otclogic testing 
are in the office. For more 
information, send CV to: 






Raymond S. Rosedale, Jr, MD 
4150 Belden Village Street, NW 
Canton, OH 44708 

or call (216) 492-2844 

or (800) 541-6664 


A mam m 





POSITION AVAILABLE 
OTONEUROLOGIST 


Opening for a full-time board- 
certified otolaryngologist with 
subspecialty training in 
otoneurology. Salary and 
academic rank commensurate 
with experience. 











Please send CV or call: 


Allan L. Abramson, MD 
Professor and Chairman 
Department of Otolaryngology 
and Communicative Disorders 
LONG ISLAND 

JEWISH MEDICAL CENTER 


New Hyde Park, New York 11040 
(718) 470-7555 








Group Health Association, one of Wash- 
ington, D.C.'s most respected names in 
the health maintenance field, is 
recruiting 


OTOLARYNGOLOGIST 
- HEAD AND NECK 
SURGEONS 


Group Health Association is a model of 
excellence in primary and specialty 
care. Our 200+ staff physicians provide 
care for more than 155,000 members in 
nine modern, well-equipped multi- 
specialty medical centers and in the 
area's finest community hospitals. With 
the support of professional associates, 
you will manage varied, professionally 
stimulating caseloads. 


A competitive salary and outstanding 
benefits package that includes vaca- 
tion, sick leave, and extensive insurance 
coverage (malpractice, life, retirement, 
disability, dental) are offered. We also 
cover hospital/licensing fees, profes- 
sional society dues and continuing edu- 
cation expenses. 


Innovative and ambitious professionals 
with board certification or eligibility and 
with broad experience in general ORL, 
head and neck, otology, and trauma 
are encouraged to apply. Please send 
c.v. or call Mary C. Hines, Physician Re- 
cruiter, on 1-800-336-1442 or, in the D.C. 
Metro area, (202) 364-7442. 

Turner Bledsoe, M.D., 
Medical Director 
GROUP HEALTH 
ASSOCIATION 
4301 Connecticut Avenue, N.W. 
Washington, D.C. 20008 


Group Health Association 
An Equal Opportunity Employer 


















Professional Opportunities 


FAIRFIELD COUNTY, CONNECTICUT (one hour 
from New York City) otolaryngologist seeks BC oto- 
laryngologist. Send CV reply: Box #417, c/o AOTO. 


TWELVE, NEW ENT OPENINGS. Group, solo, part- 
nership. Guarantees, benefits. relocation. For more 
information, in confidence, cel: HealthSearch USA, 
(800) 899-2200. 1270 East Broadway, Suite 213, 
Tempe, AZ 85282. 


GULF COAST 


Opportunity to take over a well- 
established solo otolaryngology 
practice with no buy-in. One in 
three call/coverage from very 
supportive doctors. New surgi- 
center and a beautiful, 400-bed 
hospital. Coastal community of 
30,000 offers all outdoor activities 
associated with the coast. Com- 
petitive income guarantee. Inter- 
viewing and relocation expenses 


paid. Send CV or call: 


Tom Hutchens 
Jackson and Coker, Inc. 


115 Perimeter Center Place 
Suite 380 10994 
Atlanta, GA 30346 
Telephone: (800) 544-1987 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number —— — ,c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 


Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 






















Otolaryngologist 


Established, very active ENT 
group seeks a fifth BE/BC 
otolaryngologist for expansion 
of a diverse practice. We are 
interested in an individual who 
has special interest or expe- 
rience in otology, allergy or 
facial plastic surgery. 


We offer a competitive salary 
and an excellent benefit pack- 
age including: prompt full 
partnership, generous vaca- 
tion and CME time, 10096 
medical, malpractice, life and 
disability insurance, and 401K 
retirement plan. 


Please send CV to: 


ORL Associates, P. A. 
11302 Fallbrook Drive 
Suite 305 

Houston, Texas 77065 


(713) 890-6155 








Reach 12,696 


Otolaryngologists 


If you are searching 
for a qualified specialist... 









We Target 
The Physician 
You Want! 


The November issue 
of the Archives of 
Otolaryngology-Head & 
Neck Surgery closes 
Wednesday, September 25th. 













Call us today 
to reserve your space. 


800-237-9851 
813-443-7666 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 


community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


EXCELLENT OPPORTUNITY 


Otolaryngologist 





Excellent opportunity to join two-physician 
section in large multispecialty group practice. 
Busy, diverse practice located in attractive 
Bluegrass region of Kentucky. Competitive 
salary, benefits, and partnership. 


Sent CV to: 


J. Douglas Knoop, M.D. 
Lexington Clinic 
1221 S. Broadway 
Lexington, KY 40504 


L 


LEXINGTON CLINIC 











Professional Opportunities 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong referral 
base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,900; a growing 
area with new businesses and sta»le economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent familv-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and 
abundant recreation including go!f, tennis, mountain 
and equestrian activities. Easy access to all Califor- 
nia's major metropclitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 


ALMOST HEAVEN, THE VIRGINIAS — BC otola- 
ryngologist with a thriving practice in the Blue Ridge 
Mountains is looking for an energetic, progressive 
associate. This unique opportunity will allow the 
right BC/BE otolaryngologist a chanee to develop a 
lucrative practice while enjoying an outstanding 
quality of life. The family oriented community boasts 
of excellent housing values, low crime and a full 
range of recreational activities for all seasons includ- 
ing snow skiing, white water rafting, hunting, fishing, 
golf, tennis, you name it. For more information, call: 
Ruth Koch, (800) 327-1585, Extension 104. 


COASTAL NEW ENGLAND — Leacing hospital in 
Cape Cod seeks a second ENT for its underserved 
community. A patient waiting list and extensive refer- 
ral network already exist. You can develop a diversi- 
fied practice of general ENT plus al! subspecialties 
with strong cross coverage support The area has 
outstanding recreational and cultural activities, 
excellent schools, as well as exceptional real estate 
values. A competitive compensation and benefits 
package will be made available to qualified candi- 
dates. Call: Ruth Koch, (800) 368-2416, Extension 
104. 


NEED A DOCTOR? For the most comprehensive 
coverage to specific specialties and select sub- 
specialties, put your recruitment adin an AMA spe- 
cialty journal. We target your ad te the physician 
you want. To schedule your ad call our “Classified 
Advertising" office: (800) 237-9851. 


NEWPORT, RHODE ISLAND — Ctolaryngologist 
wanted to join expanding solo genera! ENT practice. 
Located in beautiful seaside community with unlim- 
ited recreational and family activities Easy access to 
major metropolitan areas. Fully computerized office, 
with full range of audiology services. Competitive 
salary with opportunity for partnersnip at one year. 
Send CV to: James Dobbin, MD. 19 Friendship 
Street, Borden-Carey Building, G40, Newport, RI 
02840. 





— Positions Available 


PENNSYLVANIA/VIRGINIA/North Carolina/Georgia: 
Locations include western Pennsylvania, Chesa- 
peak Bay, community near Chape: Hill/Durham in 
North Carolina and popular medical community in 
Georgia. Single-specialty groups. multi-specialty 
groups, solo opportunities. Modern facilities. Con- 
tact: Bonnie Jefferson, AM Care Pnysician Search, 
Department AO, P.O. Box 2816, Durham, NC 27715. 
(800) 477-0600. 


RALEIGH, NORTH CAROLINA: Establish solo or 
two physician practice. Exclusive referrals. Enjoy 
state-of-the-art facilities. Abundance of cultural and 
leisure activities, including state symphony and 
numerous universities. Contact: Bonnie Jefferson, 
AM Care Physician Search, Department AO, P.O. 
Box 2816, Durham, NC 27715. (809) 477-0600. 


Medical Equipment /Supplies 


ENT EQUIPMENT FOR SALE: Zeiss operating mic- 
roscope, instruments, SMR cabinets. Send for 
inventory. T.G. Boland, MD, 148€ East Thousand 
Oaks Boulevard, #B, Thousand Oaks, CA 91362. 
(805) 495-0496. 





Faculty Positions 


The Division of Otolaryngology/Head and Neck 
surgery at Stanford University Medical Center is 
seeking candidates for a full-time position at the 
Assistant Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
successful applicant should have an interest in 
developing a strong clinical program in otology/ 
neuro-otology and have demonstrated potential for 
research and teaching. Approximately 60% of the 
applicant's time will be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encourages applications from such candidates. 
Letters of inquiry and curriculum vitae should be 
sent to: 
Willard E. Fee, Jr., MD 

Division of Otolaryngology/Head and Neck Surgery 


STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 





RESEARCH ASSOCIATE to conduct voice physi- 
ology research, upkeep and stock laboratory, inter- 
act with human subjects studied, collect and store 
data, correlate results, design projects, submit grant 
proposals, publish findings. Salary for a forty hour 
work week 9:00 AM - 5:00 PM, Monday - Friday is 
$18,000 yearly. Applicants with bachelors degree in 
medicine or medical science send resumes only to: 
Job Service of Florida, 701 SW 27 Avenue, Room 15, 
Miami, FL 33135. Reference Job Order # FL 0462123. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





ACADEMIC POSITION 
IN OTOLARYNGOLOGY 


The Division of Otolaryngology of the Uni- 
versity of Massachusetts and the Department of 
Otology and Laryngology at the Massachusetts 
Eye and Ear Infirmary and Harvard Medical 
School seek a qualified, board-certified 
otolaryngologist for an academic full-time 
position in general otolaryngology at an Assist- 
ant or Associate Professor level. An individual is 
sought with an interest and background in 
research and teaching, both at a medical school 
and residency level. 

The principal clinical responsibilities and 
academic appointment will be at the Division of 
Otolaryngology at the University of Mas- 
sachusetts Medical Center, a 371-bed, full- 
service university based hospital facility and 
trauma center. In addition, clinical, research and 
teaching opportunities at the Massa-chusetts 
Eye and Ear Infirmary and Harvard Medical 
School will be available to the successful 
applicant. 

Qualified minority and female applicants are 
encouraged to apply. Please send a letter of 
interest and curriculum vitae to both 


William G. Lavelle, MD 
Professor and Chairman 
Division of 
Otolaryngology-Head and Neck Surgery 
University of Massachusetts 


Medical Center 
55 Lake Avenue North, Worcester, MA 01655 


Joseph B. Nadol, Jr., MD 
Professor and Chairman 


Department of Otology and Laryngology 
Massachusetts 
Eye and Ear Infirmary 
243 Charles Street, Boston, MA 02114 


Professor and Chair 
Department of Otolaryngology 
Faculty of Medicine 


UNIVERSITY OF TORONTO 


The Faculty of Medicine at the University of 
Toronto is seeking a Professor and Chair for 
the Department of Otolaryngology. This 
position will be available July 1, 1992. 


The Department covers all of the sub- 
specialties within the division. It has major 
undergraduate and postgraduate teaching 
responsibilities. There are approximately 20 
trainees in the postgraduate program with 
clinical fellowship and research positions 
available in the subspecialties activities. 


The department has a research programme 
with laboratories in several in the teaching 
hospitals and the Medical Sciences Building at 
the University of Toronto. 


The faculty is seeking a highly qualified 
otolaryngologist with a demonstrated academic 
reputation in teaching/education and research; 
with experience in administration, leadership 
and interpersonal relationships. 


Applications with CV and three referees 
should be sent to: Dr. John H. Dirks, Dean, 
Faculty of Medicine, Room 2109, Medical 
Sciences Building, University of Toronto, 
Ontario, M5S 1A8. Applications should be 
received before September 30, 1991. 


The University of Toronto encourages both 
men and women to apply for positions. 


In accordance with Canadian Immigration 
requirements, this advertisement is directed to 
Canadian citizens and permanent residents. 


Reach 12,696 
Otolaryngologists 


If you are searching 
for a qualified specialist... 


We Target 
The Physician 
You Want! 


The November issue 
of the Archives of 
Otolaryngology-Head & 
Neck Surgery closes 
Wednesday, September 25th. 


Call us today 
to reserve your space. 


800-237-9851 
813-443-7666 


P. 
ACADEMIC POSITION 


University of Connecticut Health Center 
School of Medicine 


The Division of Otolaryngology/Head and 
Neck Surgery is seeking a full-time otolaryn- 
gologist with expertise in laryngology and/or 
facial cosmetic surgery, and general 
otolaryngology-head and neck surgery. Aca- 
demic rank commensurate with credentials. 


Qualifications include Board certification or 
eligibility in Otolaryngology-Head and 
Neck Surgery and eligibility for licensure in 
Connecticut. Responsibilities include patient 
care, teaching, and research. 


Positien will be open until filled. 


Send curriculum vitae, publications list, and 
name and addresses of five references to: 


Gerald Leonard, M.D., Chief 
Division of Otolaryngology- 

Head and Neck Surgery 
University of Connecticut Health Center 
Farmington, CT 06030 
(203) 679-3372 


Affirmative Action/Equal Opportuniry Employer 





UNIVERSITY OF MIAMI 
ww 


PEDIATRIC 
OTOLARYNGOLOGIST 


We are seeking a board-certified/-eligible 
otolaryngologist with a fellowship in pediatric 
otolaryngology or five years experience in the 
practice of Pediatric Otolaryngology and a 
Florida license at the assistant or associate 
professor level to assume a leadership role in 
the development of the Otolaryngology 
program at our Children's Hospital Center. An 
interest in teaching and clinical research is 
also required. 


The Departments of Otolaryngology and 
Pediatrics are both expanding with the 
recruitment of new leadership in several key 
positions. This search is a high priority for both 
Departments. 


Our Children's Hospital Center is one of the 
largest in North America with 17,000 yearly 
births and daily census of 347. Admissions to 
the Level Ill nursery numbered 1,685 last year. 


Resources are available to begin the 
recruitment of a second Pediatric Otolaryn- 
gologist after the first has begun work. 


Interested applicants should send their 
curriculum vitae to: 


W. Jarrard Goodwin, Jr., MD 
Chandler Professor and Chairman 
Department of Otolaryngology (D-48) 


UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 
P.O. Box 016960, Miami, FL 33101 


The University of Miami is an equal 
opportunity/affirmative action employer. 





ACADEMIC 
POSITION 


The University of Florida College of 
Medicine is seeking applicants for a 
general ctolaryngologist at the level 
of Assistant Professor in the Depart- 
ment of Otolaryngology under the 
chairmanship of Nicholas J. Cassisi, 
DDS, ML. The development of sub- 
specialty interest in facial plastic 
surgery cr head and neck oncology 
is possible. Applicants must have 
MD degree and be board-certified/ 
-eligible in otolaryngology. Duties 
include patient care, teaching and 
research. Clinical responsibilities will 
be at Shands Hospital and the 
adjoining Veteran's Administration 
Medical Center. Application dead- 
line: December 1, 1991. Starting 
date: July 1, 1992. Salary nego- 
tiable. Contact: 


Scott P. Stringer, MD 
Search Committee Chairman 


UNIVERSITY OF FLORIDA 
HEALTH SCIENCE CENTER 
Department of Otolaryngology 


Box 100264 
Gainesville, FL 32610-0264 


Equa! opportunity employment 
affirmation action employer. 


Otology, Neurotology 
and Skull Base 
Surgery Fellowships 


Ava 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is offered by 
the Michigan Ear Institute in con- 
junction with Providence Hospital, 
Southfield, Michigan. Two positions 
are available annually for a period 
of one year commencing July 1st of 
each year. 


A strong otology residency training 
experience is required and the 
candidate must be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 


For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
2/555 Middlebelt Road 
Farmington Hills, MI 48018 
(313) 476-4622 

FAX: (313) 476-7390 


Research Grant Awards 
and Training 
Fellowships 


Pediatric 


Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 


To Study Otosclerosis, 
Meniere's Disease and Related Disorders 


The American Otological Society, Inc., through its Research Fund is offering Research Grant 
Awards and full-time Research Training Fellowships to study otosclerosis, Meniere's Disease 
and related ear disorders in United States or Canadian institutions, July 1992 - June 1993. 
Proposals may include investigations of the management and pathogenesis of these 
disorders, and underlying processes. 


RESEARCH GRANTS. Available to physician and non-physician investigators; renewable 
annually for a maximum of $25,000 per year; no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (residents and medical students), 
fellowship will support 1-2 years’ full-time research conducted outside of residency 
training. Applications must be accompanied by sponsoring institution documentation that 


facilities and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked by January 31, 1992. 


Information and materials may be obtained from: 


RICHARD A. CHOLE, MD, PhD, SECRETARY-TREASURER 
RESEARCH FUND OF THE AMERICAN OTOLOGICAL SOCIETY, INC. 


UNIVERSITY OF CALIFORNIA, DAVIS 


OTOLOGY LAB, 1159 SURGE 3, DAVIS, CALIFORNIA 95616 


TELEPHONE: (916) 752-8931 














Otolaryngology EA 


Fellowship 
in 
Public Health 





July 1, 1992 


Combined Study Program in 
Otolaryngology and Public Health 


Leading to a Masters Degree 
in Public Health 


Sponsored Jointly by: 


Beth Israel Hospital 
Brigham & Women's Hospital 
Harvard School of Public Health 


Contact 


David M. Vernick, M.D. 
333 Longwood Ave. 
Boston, MA 02115 
(617) 735-3165 














FELLOWSHIPS 


IN 
PEDIATRIC 
OTOLARYNGOLOGY 


July 1, 1992 - June 30, 1994 
July 1, 1993- June 30, 1995 


A two-year fellowship program is available 
consisting of one year devoted to clinical 
activities and a second year devoted to 
research activities. 


Clinical Year 
Intensive experience in all phases of ear, 
nose and throat diseases in children, 
including otology, rhinology, broncho- 
esophagology, head and neck recon- 
structive surgery, and training in cleft 


palate related problems. 


Research Year 
National Institutes of Health (NIDCD) 
sponsored fellowship to train fellows to 
develop skills in clinical and laboratory 
research which will be used in an aca- 
demic career. Requirement: U.S. citizen 
or permanent resident. 


DIRECT INQUIRIES TO: 
Margaret A. Kenna, MD 
Department of Pediatric Otolaryngology 
CHILDREN'S HOSPITAL 
OF PITTSBURGH 


'"« 3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213-2583 
(412) 692-8577 


An equal opportunity/affirmative action employer. 
Qualified minority and female applicants are 
encouraged to apply. 





We Target 
The Physician You Want! 


The Archives of Otolaryngology's classified recruitment advertising section 
is seen by precisely the physician you need —otolaryngologisis and head 
and neck surgeons. A targeted physician audience of more than 12,000. 


Send your advertising order today. Just complete the coupon below and 
attach your typewritten copy. The next available issue is November which 
closes Wednesday, September 25th. 


The classified rate is $1.60 per word for one issue. For three issues or more, 
the rate is $1.45 per word per issue. Minimum classified ad is 20 words. 


Please insert my ad times, beginning with the  — (1— 1^ 11111 issue. 
Place my ad under the heading 


Enclosed is my check for $ . All advertising 


must be prepaid with order. 

Institution 

Contact Person 

Address 

Co eS A EE, Ne 
Area Code & Telephone Number 


Authorized Signature 


COPY FOR CLASSIFIED ADVERTISEMENT: (Please type or print to avoid errors) 


Send all copy and payments to: 
ARCHIVES 
OF 
Otolaryngology- 
Head & Nec 
Surgery 


Classified Department, P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 Local (813) 443-7666 





RYNATAN 2? 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 
B.1.D. 


^ Allen & Hanburys ................. Cover 2, 965-966, 1055-1056 RYN Al AN- j 
American Acadeny of Cosmetic Surgery .................... 945 ` 
American Acade ay of Facial Plastic PEDIATRIC SUSPENSION 


ana RECGMSEPUCCRABUITGETY eoe eee notera 05t 
ger, 1050 Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chiorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


INJEX TO ADVERTISERS 







Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 
. n Phenylephrine Tannate 25m 
House Ear Institate $e0900009090490990009040900090500099098920000069009909 950 Chiorbheniramine Tannate B8 e 
Pyrilamine Tannate 25 mg 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 6 
3 Tue ^ QAR Phenylephrine Tannate mg 
(Pritt en ae TIT 948 Chicrbheniramina Tennaie 2m 
Pyrilamine Tannate 12.5 mg 
Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
- glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin purified water, 
saccharin sodium, sucrose. 


Get UAR OU c.ac o ——— 951 Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
; effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
C^ Oo OIE E EA} TTRN HRS 966 pyrilamine. 
Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allereic rhinitis and 
other upper respiratory tract conditions. Appropriatetherapy should be-provided for 
the primary disease. 


ami - "Pub ) ro Qen ac Contraindications RYNATAN is contraindicated tor newborns, nursing mothers 
Marion Merrell Dow, Inc ........................ 958-960, 968A-D and patients sensitive to any of the ingredients or related compounds. 


DIL Bbid Neal ler 15,5... o ERA Edita tha PAR EFxERqER En eR aS 968 Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants '2.g.. nypnotics, 
sedatives, tranquilizers). 


? r siz Y a ai c < ^" 4 "T € EG mcis ^ " á d . 
New York Bye & 3arfinfrmary ................................ 956 Precautions General: Antihistamines are more likely to cause dizziness, sedation 
Tinie i ME t OAC and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
Nicolet Iti D DrpofallOfi sicvsssvcvssssnscsesssscvessaes 946 in children, but their combination with sympathomimetics may cause esther mild 


Norwich Eaton Pwarmaceuticals .....................sesee 960A-B stimulation or mild sedation. 
Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prclong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


bhoerig, Division dil zer, Inc. ................. ne 960C-F 
i : ind Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
Roter Phar macetas ..ouueeeeeo oreet tores 952A-D, 1056A-D have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affectreproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


CHAPIN f arpor e IIR . eiiis ono e ETET TETT 954-955 Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Smith & Nephew 3ichards Ine ......................... 963, 1058 Adverse Reactions Adverse effects associated with RYNATAN at recommended 

Li owl , : : doses have been minimal. The most common have been drowsiness, sedation, 
SmithKline-BeecLam Laboratories ...................... 961-962 dryness of mucous membranes, and gastrointestinal effects. Serious sde effects with 
Svritex Laberator es 1053-1054 oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from.CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young chilcren may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
à j mlIIL "e B taken against aspiration especially in infants, children and comatose patients. If gastric 
University af Ilinsidat Chicago | ............ eren 950 lavage is indicated, isotonic or half-isotonic saline soiution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 
Lg H ake og RYNATAN Pediatric Suspension: Children over six years of age — 5 tc 10 mL (1 to 2 
The V O1Ce Founda EMEN l.ecossocso5054096a9 5026009952999» 4» 950, 965 teaspoonfuls); Children two to six years of age — 2.5t05 mL (V2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN* Tablets: Buff, capsule-shaped, compressed tablets 
in bottles of 100 (NDC 0037-0713-92) and bottles of 500 (NDC 003770713-96). 
4 rs SEO, : RYNATAN* Pediatric Suspension: pink with strawberry-currant flavor, i^ 4 fl. oz. 
Wallace LaberatoZies .....................-.-- 967-968, 1051-1052 bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
Cover 3-Cover 4 0037-0715-68). 
Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104^F). 
RYNATAN® Pediatric Suspension — Store at controlied room temperature — between 
15°C-—30°C (59°F—86°F); protect from freezing. 
0 97 3o - — SMEs 952E-F, 953 *Patent Pending ide 
ZI LA 
> RYNATAN*-S is RYNATAN* Pediatric Suspension either in a 4 fl oz unit of use contaifier. m. 
with a 10 mL calibrated oral syringe (patent pending) or in a 15 mL sample-contajflen. I! Jj, 
A , he 
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B.LD. AND TITRATABILITY! 


B DOSING CONVENIENCE 
E EFFECTIVE RELIEF! 
E WELL TOLERATED! 


TITRATABLE TABLETS oe 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


B ALSO AVAILABLE IN 
PEDIATRIC SUSPENSION 


RYNATAN-S 32 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg 


"RYNATAN*-S is the combination of RYNATAN® Pediatric Suspension either in a 4 fl oz unit of use container with a 10 mL calibrated oral syringe (Patent Pending) or in a 15 mL sample container. 
TWhen used for symptomatic relief of coryza and nasal congestion in allergic rhinitis or the common cold. ! 


Reference: [Brackets list internal identification code.] 
1. Weiler JM, Gellhaus M, Donnelly A, Weiler K. Randomized, double-blind, parallel groups, 
placebo-controlled study of efficacy and safety of Rynatan®in the treatment of allergic rhinitis 
ww, WALLACE LABORATORIES using an acute model. Ann Allergy. 1990;64:63-66. [2] 


Division of Carter-Wallace, Inc 


P Cranbury, New Jersey 08512 Please see the following page for prescribing information. ©1991 Carter-Wallace, Inc. 
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Mandibular Reconstruction With a Recombinant 
Bone-Inducing Factor: Functional and 


Biomechanical Evaluation 
D. M. Toriumi, H. S. Kotler, D. P. Luxenberg, M. E. Holtrop, E. A. Wang 





Muscle Transfer for Laryngeal Paralysis: Restoration of Inspiratory 
Vocal Cord Abduction by Phrenic-Omohyoid Transfer 
R. L. Crumley 





Congenital Interarytenoid Web 
B. Benjamin, E. A. Mair 





Official publication for American Academy of Facial Plastic and 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 


Volume 117, Number 10 


American Medical Association 
Physicians dedicated to the health of America 









FOR ALLERGIC RHINITIS 








Unlike antihisi amines, BECONASE acts 
directly on the inflammatory component, 
the cause of recurrent symptoms. 





* Proven more effective than antihistamines 
for seasonal rhinitis? 

e Effective in perennial rhinitis? and 
proven safe for long-term use’ 


BECONASE 


BECLOMETHASONE DIPROPIONATE usp) 4^ 


Pu i aad AEROSOL AND REFILL 


"5 BECONASE AG NASAL SPRAY 0.042% 
(BECLOMETHASONE DIPROPIONATE. MONOHYDRATE) 


*Calculated on the dried basis. 


dien intus RHINITIS THERAPY THAT DOES MORE = 


eme leader in yup! care : 22d s 
» Tangle Park, NC 27709 Please consult references and Brief Summary of Prescribing Information on next page. 
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TN BRIEF SUMMARY 


SHAKE WELL 
, BEFORE USE. 


[he folowing is a briet summary only. store prescribing, see complete prescribing information in Beconase® Inhalation Aerosol 
Beconase labe 


NARNINGS: The replacement of à sys! corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ® Nasal Spray can 
be accompanied by signs-of adrenal insafficiency. 
. Careful attention must be an-natients treated for prolonged periods with systemic corticosteroids are 


r Beconase serosal or Beconase AQ Nasal Spray. This is particularly important in those patients who have 
associated asthma or other clinical jons where too rapid a decrease in systemic C teroids may cause a severe 


! of their symptoms. 
"ides fie shown that the combines administration of alternate-day prednisone systemic treatment and orally inhaled 
increases the likelinoomnf hypothalamic-pituitary-adrenal (HPA) suppression compared with a therapeutic dose 
halation Aerosol and Beconase AQ Nasal Spray treatment should be used with caution 
pdmisone regimens for any disease. 
beclomethasone are exceeded or if individuals are particularly sensitive or predisposed by 
symptoms of dd aperi may occur, including very rare cases of menstrual 
, acneiform . and cussingoid features. If such changes occur, Beconase Inhalation Aerosol and Beconase AQ 
Spray should be discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. 





















i pos bee ign Hee ee stoids, some patients may experience symptoms of withdrawal, e.g.. joint and/or 
| , and depression. 

In clinical studies with baclomethasone dipr onate administered intranasally, the development of localized infections of the 
nose and pharynx with Candida albicans-nas occurred only rarely. When such an infection develops, it may require treatment with 

inuatien of treatment with Beconase® Inhalation Aerosol or Beconase AQ Nasal mame 

dipropienate is absorbed into the circulation. Use of excessive doses of Beconase Inhalation Aerosol or 
AQ Nasal Sprayanay suppress HPA function. 

Inhalation Aemso! and Becemase AQ Nasal Spray should be used with caution, if at all, in patients with active or 
E. tract: untreated fungal, bacterial, or systemic viral infections, or ocular herpes 


the treatment of nasal polyps. the aerosol or spray must be able to enter the nose. 
e preparations should be considered adjunctive therapy to surgical removal and/or 
ffective penetration of these preparations into the nose. Nasal polyps may recur 


of | 

any long-term s coal PESE URO Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over several months 

should be examined peri lly for possible-changes in the nasal mucosa. 
nsteroids 0» wound healing, patients who have experienced recent nasal septum 

t use a nasal corticosteroid until healing has occurred. 

imal with recommended doses, this potential increases with excessive doses. 
ss of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be avoided. 
sstances of rasal septum perforation have been spontaneously reported. 
pressure have been reported following the intranasal application of aerosolized 


ediate hypersensitivity reactions may occur after the intranasal administration of 
, Extremely rare instances-of sesno, nasal septurr perforation, and increased intraocular pressure have been reported 





Mon the intranasal of aerosolized corticosteroids. Although these have not been observed in clinical trials with 

se AQ Nasal Spray, vigilance shouid be maintained. 

If persistent psi | irritation scurs, it ma 

C sed P. pas Patents j "aate onase Inhalation Aerosol or Beconase AQ Nasal Spray should receive the 























e package insert. 
of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by inhalation and 82 


ayidence of careinogenic activity, Mutagenic studies have not been p ormed. 
“pyemhibition of the estrous cycle in dogs, was observed following treatment by the oral 
was seen following treatment with beclomethasone dipropionate by the inhalation 


C: Like other corticoids, parenteral (subcutaneous) beclomethasone 
2 ocidal in the mouse and rabbit when given in doses approximately 10 

lomethasone was found to produce fetal resorption, cleft palate, agnathia, 

ification, and agenesis of the thymus. No teratogenic or embryocidal effects have 

onate was administered by inhalation at 10 times the human dose or orally at 
e and well-controlled studies in pregnant women. Beclomethasone 

cy only if the potential benefit justifies the potential risk to the fetus. 
mn may occur in infants born of mothers receiving corticosteroids during pregnancy. 


eeneciomethasone dipropionate is excreted in human milk. Because other corticosteroids 
4 be exercised when Beconase Inhalation Aerosol or Beconase AQ Nasal Spray is 


ir children below 6 years of age have not been established. 
«ts in clinical studies with both preparations have been primarily associated with 


ersensitivity reactions, including urticaria, angioedema, rash, and bronchospasm, 
intranasal inhalation and administration of beclomethasone. 
actions reported in controlled clinical trials and long-term open studies in patients 


= described below. 

yse (11 per 100 patients) following the use of Beconase Inhalation Aerosol have 
acks (10 per 100 adult patients) have occurred immediately — the use of the 
more common in children. Rhinorrhea may occur peony = rg (1 x 100 patients). 
syn with Caagida albicans have occurred rarely (see PRECAUTIONS). 
reported irr2 per 100 patients. 
osa and instances of nasal septum perforation have been spontaneously reported 


ADVERSE REACTIONS: in canera 
rritatio of the nasal 





















sressure have been reported following the intranasal application of aerosolized 


ere not reported during controlled clinical trials. If recommended doses are exceeded, 
sensitive, symotems of hypercorticism, i.e., Cushing's syndrome, could occur. 
sions reported in contr clinical trials and open studies in patients treated with 


9 thie use of beelomethasone aqueous nasal spray has been reported in up to 24% of 
neesing attacks (about 4%) occurrin immediately following use of the spray. In patients 
iscontinue treatment. The incidence of transient irritation and sneezing was 

who received placebo in these studies, implying that these complaints may be 
on. 

j adache, nausea, or lightheadedness following the use of Beconase AQ Nasal Spray. 

ewer than 3 per ` stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare i . nasal Septum perforation, and increased intraocular pressure have been reported 

'ollowing the intranasal administration of aemos alized corticosteroids (see PRECAUTIONS). 


IVER DOSAGE: Information concerning possible overdosage and its treatment appears in the full prescribing information. 





















elated to vehicle of the form 
_ Fewer than 5 er 100 patie reported 
gye amp kiin 
instances orwheezing 


Ae tes: 1. Beswick KBJrXenyon G5, © JR. A comparative study of beclomethasone dipropionate aqueous nasal spray 
ith terfenadine tablets in seasonal allergic chinitis. Curr Med Res Opin. 1985:9(8):560-567. 2. Salomonsson P, Gottberg L. 
eilborn H, Norrlind K, Pegelew K-O. A of an oral antihistamine, astemizole, as compared to a nasal steroid spray in hay 
ver. Allergy. 1988:43:214-2:8. 3. Tarlo . Cockcroft DW, Dolovich J, Hargreave FE. Beclomethasone dipropionate aerosol in 
erennial , J Allergy Cite immuno!. March 1977;59:232-236. 4. Holopainen E, Malmberg H, Binder E. Long-term follow-up 
ntra-nasal beclomethasone treatment a dlinical and histologic study. Acta Otolaryngol Supp! (Stockh). 1982:386:270-273. 
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| have never gotten used to people dying. And I dont 
want to get used to it." 


Dr. Aliza Lifshitz, Internist, Los Angeles, California, Member, American Medical Association 


ree 





Patients come to physicians for many reasons. Ethics of the American Medical Association (AMA )," 
Beyond relief from pain, they seek compassion, states Dr. Lifshitz. 
empathy and support. AIDS patients receive all of Dr. Lifshitz is a testament to what is best m 
these and more from Dr. Aliza Lifshitz. medicine. She is also a member of the AMA. If you 


Born and raised in Mexico and educated at one of want to join her, return the attached postage-paid 
m Mexico City’s finest medical schools, Dr. Lifshitz now card or call 1-800-AMA-3211. 
serves the Hispanic community in Southern California. ETUR 
Over a third of her patients have tested HIV positive. American Medical Association 
Most live below the poverty level. Many are illegal aliens. Physicians dedicated to the health of America 
"| never forget-what it means to be a doctor, and 
what it means is embodied in the Principles of Medical 
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Innovators in nicotine reduction therapy 
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W In the average smoker (20 to 30 cigarettes a day), physiologic nicotine 
addiction is reinforced with every cigarette 
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Peak blood levels produce physiologic satisfaction On cessation of smoking and initiation of therapy with 


and reinforcement. Craving occurs when the Nicorette, the patient's nicotine blood leveis may be 
concentration sinks to a lower level, which the reduced by approximately 50% or more, eliminating the 
smoker will satisfy with the next cigarette. sharp peaks which perpetuate dependence. 


M. 
i 
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W 43% of smokers age 35 and over have tried to quit three times or more 
@ 80% of efforts are unsuccessful 
W Fear of the medical risks of smoking is real, intense, and well-documented 





Enhancing the Comfort Level Adds Control to Commitment 

Relief of craving can make a world of difference. When used in conjunction 
with a program of behavior modification under medical supervision, Nicorette 
can help provide the committed quitter with: 

@ Relief of physical craving 

i Immediate freedom from worry about carcinogens and carbon monoxide 

I Freedom to deal more comfortably with habituation and psychosocial factors 


Used properly... 


Nicorette 


(nicotine polacrilex) 


Relieves Craving... 
Reinforces Commitment 


Please see the brief summary of prescribing information on the adjacent page. 
© 1991, Marion Merrell Dow Inc. NICAE 464/A2904 0258El 
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CAUTION: Federal law prohibits dispensing without prescription. 


DESCRIPTION: Each piece of Nicorette contains nicotine polacrilex equivalent to 2 mg nicotine and also contains flavors, glycerin, gum base, sodium 
bicarbonate, sodium carbonate, and sorbitol. 


INDICATION AND USAGE: Nicorette is indicated as a temporary aid to the cigarette smoker seeking to give up his or her smoking habit while participating 
in a behavioral modification program under medical or dental supervision. For further information, please see Full Prescribing Information. 


CONTRAINDICATIONS: Nicorette is contraindicated in non smokers. Nicorette is contraindicated in patients during the immediate post ardial 
infarction period, patients with life-threatening arrhythmias, and patients with severe or worsening angina pectoris. (See WARNINGS.) Also, Nicorette 
is contraindicated in patients with active temporomandibular joint disease. Current medical opinion indicates that nicotine in any form may be harmful 
to an unborn child. Nicorette and cigarettes both contain nicotine. Nicorette may cause fetal harm when administered to a pregnant woman. Use 
of cigarettes or Nicorette during the last trimester has been associated with a decrease in fetal breathing movements. These effects may be the 
result of decreased placental perfusion caused by nicotine. Rare reports of miscarriages have been received, and a relationship to drug therapy 
as a contributing factor cannot be excluded. Studies in pregnant rhesus monkeys have shown that maternal nicotine administration produced acidosis, 
hypoxia and hypercarbia in the fetus. Nicotine has been shown to be teratogenic in mice treated subcutaneously with 25 mg/kg, which is approximately 
300 times the human buccal dose. Studies in rats and monkeys have not demonstrated a teratogenic effect of nicotine in doses which would occur 
during cigarette smoking. Nicorette is therefore contraindicated in women who are or may become pregnant, and female patients should be advised 
to take = hae precautions to avoid becoming pregnant. The physician may wish to consider a pregnancy test before instituting therapy with Nicorette. 
if Ve drug is used during pregnancy, or if the patient becomes pregnant while taking this drug, the patient should be apprised of the potential hazard 
to the fetus. 


WARNINGS: The risks of nicotine in patients with certain cardiovascular and endocrine diseases should be carefully weighed against the benefits 
of including Nicorette in a smoking cessation program in these patients. Specifically, patients with coronary heart disease (history of myocardial 
infarction and/or angina pectoris), serious cardiac arrhythmias, or vasospastic diseases (Buerger's disease, Prinzmetal variant angina) should be 
carefully screened and evaluated before Nicorette is prescribed. Occasional reports of tachyarrhythmias occurring in association with the use of 
Nicorette have been reported; therefore, if an increase in cardiovascular symptoms occurs with the use of Nicorette, it should be discontinued. As 
the action of nicotine on the adrenal medulla (release of catecholamines) does not appear to be affected by tolerance, Nicorette should be used 
with caution in patients with hyperthyroidism, pheochromocytoma or insulin-dependent diabetes. Cigarette smoking is felt to play a perpetuating 
role in hypertension and peptic ulcer disease. Therefore, Nicorette should be used in patients with systemic hypertension or peptic ulcer (active 
or inactive) only when the benefits of including Nicorette in a smoking cessation program outweigh the risks. 


PRECAUTIONS: Nicorette should be used with caution in patients with oral or pharyngeal inflammation and in patients with a history of esophagitis 
or peptic ulcer. The dosage form of Nicorette dictates that it be used with caution in patients whose dental problems might be exacerbated by chewing 
gum. In such patients prior dental evaluation may be advisable. Nicorette is sugar-free and has been formulated to minimize stickiness. As with 
other gums, however, the degree to which Nicorette may stick to dentures, dental caps or partial bridges may depend on the materials from which 
they are made and other factors such as amount of saliva produced, possible interaction with denture adhesives, denture cleaning compounds, 
dryness of mouth due to other causes and salivary constituents. Should an excessive degree of stickiness to dental work occur, there is a possibility 
that as with other gums, Nicorette may damage dental work; if this should occur, the patient should discontinue its use and consult a physician 
or dentist. The sustained use of Nicorette by ex-smokers is not to be encouraged because the chronic consumption of nicotine is toxic and addicting. 
The physician must, however, weigh the relative risks of a possible return to smoking versus continued, long-term use of the gum. /nformation 
for Patients: The patient instruction sheet is attached at the end of the professional labeling text. It is intended for detachment by the pharmacist 
and inclusion in the package of Nicorette dispensed to the patient. It contains important selected information on patient selection, risks and adverse 
effects and instructions on how to use Nicorette properly. Drug Interactions: Smoking cessation, with or without nicotine substitutes, may alter 
response to concomitant medication in ex-smokers. Smoking is considered to increase metabolism and thus lower blood levels of drugs such as 
phenacetin, caffeine, theophylline, imipramine and pentazocine, through enzyme induction. Cessation of smoking may result in increased levels 
of these drugs. Absorption of glutethimide may be decreased, and the ''first pass'' metabolism of propoxyphene may be decreased by smoking 
cessation. Other reported effects of smoking, which do not involve enzyme induction, include reduced diuretic effects of furosemide and decreased 
cardiac output, and increased blood pressure with propranolol, which may also relate to the hormonal effects of nicotine. Smoking cessation may 
reverse these actions. Both smoking and nicotine can increase circulating cortisol and catecholamines. Therapy with adrenergic agonists or with 
adrenergic blockers may need to be adjusted according to changes in nicotine therapy or smoking status. Carcinogenesis, Mutagenesis, Impairment 
of Fertility: Nicotine was not mutagenic in the Ames Sa/monelia test. Literature reports indicate that nicotine is neither an initiator nor a tumor- 
promoter in mice. There is inconclusive evidence to suggest that cotinine, an oxidized metabolite of nicotine, may be carcinogenic in rats. Cotinine 
was not mutagenic in the Ames Salmonella test. Studies have shown a decrease of litter size in rats treated with nicotine during the time of fertilization. 
Pregnancy: Pregnancy Category X. (See CONTRAINDICATIONS.) Nursing Mothers: Nicotine passes freely into the breast milk. Because of the potential 
for serious adverse reactions in nursing infants from nicotine, a decision should be made whether to discontinue nursing or to discontinue the drug, 
cog into veru! the importance of the drug to the mother. Pediatric Use: Safety and effectiveness in children and adolescents who smoke have 
not been evaluated. 


ADVERSE REACTIONS: Adverse reactions reported in association with the use of Nicorette include both local effects and systernic effects representing 
the pharmacologic action of nicotine. Rare reports of an apparent severe allergic reaction have been received. Local side effects: Mechanical effects 
of gum chewing include traumatic injury to oral mucosa or teeth, jaw ache, and eructation secondary to air swallowing. These side effects may 
be minimized by modifying chewing technique. Oral mucosal changes such as stomatitis, glossitis, gingivitis, pharyngitis, and aphthous ulcers, 
in addition to changes in taste perception, can occur during smoking cessation efforts with or without the use of Nicorette. Systemic side effects: 
Although the systemic effects seen in trials were generally similar, the reported frequency of adverse drug effects was highly variable, as illustrated 
by the variation observed in adverse event incidences estimated from the results of two well controlled studies (one performed in the United States, 
and the other in England) designed to evaluate the safety and efficacy of Nicorette. (See table, below.) Given this variability, the table can be used 
only as an indication of the relative frequency of adverse events reported in representative clinical trials. It can not predict expected incidences of 
these effects during the course of usual medical practice. 


Treatment Emergent— Symptom Incidence for the 2 mg Gum 


US. British 
Drug Placebo Drug Placebo 
Number of Subjects Reporting 94 95 58 58 
Percent of Subjects Reporting 

Autonomic 

naii Salivation 2.1 0.0 

Insomnia 1.1 1.1 

Dizziness/Light-headedness 2.1 2.1 190 138 

Irritable/Fussy 1.1 1.1 

Headache 1.1 53 241 293 
Gastrointestinal 

Nonspecific GI Distress 96 63 

Eructation 64 11 

Indigestion 414 207 

Nausea/Vomiting 18.1 42 4310 155 
Reactions Referable to Mouth, Throat, Jaw, or Teeth 

Mouth or Throat Soreness 3/2 316 569 534 

Jaw Muscle Ache 18.1 95 448 448 
Others 

Anorexia 1.1 1.1 

Hiccups 14.9 00 224 3.4 


The only potentially serious systemic adverse effect observed among the 152 patients evaluated in the controlled clinical trials used to support the 
efficacy of Nicorette was cardiac irritability; a patient displayed what may have been nicotine-induced, but reversible, atrial fibrillation. Cardiac irritability 
is a well known consequence of cigarette smoking. A Sf iab male patient participating in a clinical trial of Nicorette was reported to have developed 
nicotine intoxication requiring his hospitalization. After 4 days, he was discharged, fully recovered. He died suddenly one month later. Nicorette was 
not used during this one-month interval. The relationship of the patient's death to his prior treatment is undetermined. Since the marketing of Nicorette 
in the U.S., reports of several other deaths and reports including myocardial infarction, congestive heart failure, cerebrovascular accident and cardiac 
arrest have been received. A cause and effect relationship between these reports and the use of Nicorette has not been established. In addition 
to the reported effects listed above, the following events have been reported: CARDIOVASCULAR — edema, flushing, hypertension, palpitations, 
tachyarrhythmias, tachycardia; CN.S— confusion, convulsions, depression, euphoria, numbness, paresthesia, syncope, tinnitus, weakness; 
DERMATOLOGIC —erythema, itching, rash, urticaria, GASTROINTESTINAL —alteration of liver function tests, constipation, diarrhea; RESPIRATORY — 
breathing difficuity, cough, hoarseness, sneezing, wheezing; OTHER—dry mouth, systemic nicotine intoxication. Rare reports of miscarriages have 
been received, and a relationship to drug therapy as a contributing factor cannot be excluded. 


DRUG ABUSE AND DEPENDENCE/OVERDOSE/TREATMENT OF OVERDOSAGE: For further information, please see full prescribing information. 


DOSAGE AND ADMINISTRATION: Most patients require approximately 10 to 12 pieces of gum per day during the first month of treatment. Patients 
should be instructed not to exceed 30 Nicorette pieces per day. Patients should be assessed after one month of treatment to determine smoking 
Status, and the use of Nicorette as an adjunct should be reevaluated. Gradual withdrawal from Nicorette should be initiated after 3 months’ usage 
and completed by 6 months. The use of Nicorette beyond 6 months is not recommended. 
Manufactured by Aktiebolaget Leo, Helsingborg, Sweden for 

MARION MERRELL DOW INC., Prescription Products Division, Kansas City, MO 64114 


Product Information as of May, 1989 
NICAE464/A2904 0258E1 
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ADVANCED ENDOSCOPIC 
NASAL SINUS SURGERY 
DECEMBER 1-3, 1991 


Sponsored by 
Loyola University Chicago 
Division of Continuing 
Medical Education 
Department of Otolaryngology 


COURSE DIRECTOR: James A. Stankie- 
wicz, M.D. 


HONORED GUESTS: Mark May, M.D., 
FACS 


Rodney P. Lusk, 
M.D. 


12 hours of ACCME Category | Credit 
Registration Fee: $500 

LOCATION: Walt Disney World, Orlando, 
Florida 


This 3 day course will consist of didactic lectures 
covering pediatric sinus surgery; problematic 
ethmoid, maxillary, frontal, and sphenoid sinus 
disease; and difficult surgery for recurrent or 
persistent paranasal sinus disease. 


For additional information: Loyola University 
Chicago, Division of Continumg Medical Educa- 
tion, 2160 S. First Avenue, Maywood, Illinois 
60153, (708) 216-3236. 









Strengthen Your 
Physician- Patient 
Relationships 
AMA PATIENT 
MEDICATION 


INSTRUCTIONS— 
the patient counseling 
program designed 
to help you help 
your patients. 

These handy, tear-off, drug-use infor- 
mation sheets are designed to supple- 
ment your verbal instructions to your 
patients. They are available for 8] drug 
titles from the U.S. Pharmacopeia USP), 
the highly respected drug information 
organization. 


Order your PMIs from 
(2 | USP today. Call toll- 
Nb 4// free to receive a FREE 
— PMI information kit 


or to order and charge 
to your MasterCard or VISA. 


1-800-227-8772, 
Ext. 774 





. YOu need an antibiotic 
that works here! 
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- (cefuroxime axetil) ^ 


125, 250, arid 500 mg Film-Coated, Easy-to-Swallow Tablets 
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therapy that stands out from the crowd 
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The is a brief Bei ; 
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CONTRAINDICATIONS: Ceftin* Tablets are contraindicated in patients with 

known allergy to the cephalosporin group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFTIN* TABLETS IS INSTITUTED, 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 


B 

HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 

As with other cephalosporins (and other broad-spectrum ense, 

colitis has been reported with the use of 


pecan ype Ceftin; 
important to consider its diagnosis in patients who develop diarrhea in 
with antibiotic usa. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
may overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is one primary cause of antibiotic-associated colitis. 
we and colestipol resins have been shown to bind the toxin 


in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate 
severe cases should be managed with fluid, electrolyte, and supple- 
mentation as indicated. ts may be susceptible to losses and 
should be treated aggressively. Antiperistaltic agents such as opiates and 

— with — (6.9., Lom may prolong and/or worsen the 
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vancomycin is the treatment of choice for antibiotic-associated seudo- 
colitis Clostridium . Other causes of c 
also be considered. 


occurs 
measures should be taken. 
antibiotics should be prescribed with caution for individuals 


ARTE 
Pin li i 
nari 
8588 A i 
it lid 
tuli 
BR 
ibit 
pir gis H 
HERENT 


ADVERSE REACTIONS: The adverse reactions to Ceftin* Tablets are similar to 
reactions to other orally administered cephalosporins. Ceftin Tablets were usually 
well tolerated in controlled clinical trials. Pediatric taking crushed tablets 

clinical trials complained of the bitter taste of Ceftin Tablets (see ADVERSE 
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Of the patients treated with Ceftin Tablets who reported a history of delayed 
hypersensitivity to a penicillin and not a 9% of 
a delayed hypersensitivity reaction to : 

As with other cephalosporins, hypersensitivity reactions including Stevens- 
and anaphylaxis have been reported. 
Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients. 
Other: Vaginitis occurred in 1.9% of female 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT 


nts), and LDH (1.0% of patients) have been observed. 
patients) and postive Coombs’ test (04% of paionts) have 
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e reactions listed above that have been observed in 

Tablets, the following adverse reactions and altered 
reported for antibiotics: 

Adverse Reactions: Allergic reactions colitis, renal 

dysfunction, toxic nephropathy, hepatic dysfunction including 

cholestasis, abdominal pain, superinfection, aplastic anemia, 

hemolytic anemia, hemorrhage, and pain and/or phlebitis at the 


Several cephalos have been implicated in triggering 
. with renal when the 
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dosage was not reduced. If seizures with drug therapy 
should occur, the drug should be discontinued. Anticonvulsant 
therapy can be given if 


clinically indicated. 

Allered Laboratory Tesis: Increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for urinary 
glucose, increased alkaline phosphatase, neutropenia, 

leukopenia, elevated bilirubin, pancytopenia, 


and agranulocytosis. 


Allen & Hanbur ys 


Research Triangle Pork, NC 27709 
81-420 
© Copyright 1987, Glaxo Inc. All rights reserved. February 1991 
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American Academy of Facial Plastic 
and Reconstructive Surgery announces 


The International Symposium on 
Hair 

* . Replacement 
. Surgery 














LRL 





Introductory through Advanced Sessions in the latest methods including 
hair transplantation, scalp reduction, scalp expansion and scelp flap 
surgery with an outstanding faculty of international speakers. 


Course Directors: 


Richard W. Fleming, M.D. * Toby G. Mayer, M.D. 


February 8-11, 1992 


Beverly Hills, California 
For information call: (2 | 3) 278-8823 





CLASSIFIEDS 
TARGETED TO YOU 


Every month this journal now has 
a special “Classified Advertising” 
section full of professional 
opportunities in your specialty. 

It’s a highly visible marketplace of 
wide-ranging opportunities, all 


concentrated under our new, blue 
banner. You'll find it toward the 
back of this 1ssue. 


For details on advertising call: 
National: 800-237-9851 0 Florida: 800-553-8288 
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Medical News 


DARRELL HUNSAKER, MD, SECTION EDITOR 
San Diego, Calif 


Midline Approach to the Larynx, Pharynx, 
and Trachea 


At the 1991 meeting of the Eastern Section of the Trio- 
logical Society in Philadelphia, Pa, Yosef P. Krespi, MD, 
Daniel E. Kuri:off, MD, and Arnold Komisar, MD, Colum- 
bia Presbyterian Medical Center, New York, NY, presented 
their experience in the use of the midline approach for sur- 
gery of tne larynx, pharynx, and trachea. Krespi reiterated 
that the goal in neck skin incision placement is to obtain 
adequate exposure of the surgical field without jeopardizing 
the cutaneous blood supply and increasing the potential for 
flap necrosis, carotid artery exposure, and formation of a 
pharyngocutaneous fistula. Those principles are especially 
important in eiderly patients receiving radiation therapy. 
The midline neek incision does not cross the vertically ori- 
ented cutaneous bloed supply of the platysma-cutaneous 
flaps. In the majority of individuals, the platysma does not 
cross the midline; therefore, the midline neck incision was 
found anatomically more suitable. The authors demon- 








-strated their technique by means of a video developed us- 


ing a personal computer that integrated graphics, video, 
stereo scund, and animation in a single program. 

The authors reported that superior and inferior exten- 
sions of the incision allowed for limited neck dissection and 
access to the mediastinum. Good cosmesis and no skin flap 
necrosis was reported in all of their patients. 

— CyNTHIA G. Davis, Philadelphia, Pa 


Laser-Assisied Nerve Repair: Laser Trimming 
of Nerve Encs With Epineural Suture 
Anastomosis 


Thomas C. Huang, MD, Roger Crumley, MD, and Robert 
Blanks, PhD, presented their research on laser-assisted 
nerve repair in the rat model at the spring meeting of the 
American Academy of Facial Plastic and Reconstructive Sur- 
gery in Hawaii. Dr Huang’s report was one of a series of 
investigations on nerve repair from the University of Califor- 
nia at Irvine. 

Conventional nerve repair techniques using 10-0 nylon su- 
tures suffer from “mushrooming” at the anastomotic site, 
according to Dr Huang, due to bending of axons at the nerve 
end as well as axoplasmie leak. Typically, about 25% of axons 





- are correctly aligned. 


Past atzempts to improve nerve alignment have included a 
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“snap” freezing technique with trimming of nerve ends and 
anastomosis. This approach results in correct alignment in 
70% of axons. While results are superior to conventional 
techniques, the equipment involved is a major limiting factor. 

Dr Huang then described a new “laser-assisted” technique 
using a “cold” excimer UV laser. Using a laser handpiece, 
nerve ends of rats were trimmed in 10 tc 20 secends. Minimal 
distortion of the axon ends was noted. No axoplasmic leak was 
observed. Axon alignment was comparable with freeze- 
trimmed nerves. 

In an attempt to correlate histologic findings with function- 
al results, the Sciatic Function Index was used to measure 
return of baseline motor function in sciatic nerve anastomoses 
in rats. Two groups of rats were used. One group underwent 
anastomosis using the freeze-trim technique and the other 
using the excimer laser. Baseline motor functicn returned to 
24% in nerves that underwent the freeze-trim technique and 
36% in nerves that underwent the laser-trimmed tech- 
nique. —CRAIG L. Cupp, MD, San Diego, Calif 





Staging System for Classifying Cancidates 
for Endoscopic or Classic Sinus Surgery by 
Computed Tomographic and Physiologic 
Response Criteria 





At the national spring meeting of the American Rhinologic 
Society in Waikaloa, Hawaii, William Friedman, MD, St 
Louis, Mo, discussed his rationale for a computed tomograph- 
ic (CT)- and physiologic-based staging system for assessing 
management of chronic hypertrophic rhinosinusitis, whether 
handled classically, endoscopically, combined, or by any sur- 
gical rationale. Based on a 2278-case experience with classic 
endonasal sphenoethmoidectomy since 1965, Dr Friedman 
developed his staging system and modified it in light of 1110 
surgeries performed sinee 1987 with the benefit of endoscopic 
augmented technique. 

Basically, Dr Friedman argues that defining results in 
sinus disease management should be as objective as possible 
and can be reported based on radiographic ard clinical re- 
sponse staging, rather than just subjective improvement of 
symptoms. 

Dr Friedman’s staging system is clear, comprehensive, 
easily remembered, and simple to apply to individual cases. 
The system’s criteria employ both the preoperative CT scan 
and physiologic response history to medication. 

Stage I is defined as single-focus CT sinus disease respon- 
Sive or unresponsive to medication. Examples would be os- 
teomeatal polyp, fluid level in the maxillary sinus, or opaque 
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single sinus. Stage II represents multifocal discontiguous 
sinus disease on CT, whether responsive or unresponsive to 
medication. Stage III, diffuse contiguous multifocal disease, 
is responsive or unresponsive to medication. Stage IV is 
defined as diffuse, contiguous multifocal CT sinus disease 
poorly responsive to medication. These categories may also 
be viewed as applied to nonasthmatic vs asthmatic patients, 
which does seem to affect treatment outcomes. 

In conclusion, Dr Friedman feels that objective staging will 
standardize reporting of outcomes and that it will become 
clear that the technical approach to sinus surgery, especially 
ethmoidectomy, is far less important than the rationale for 
treating a given case of sinusitis. 

—PAUL H. TOFFEL, MD, Los Angeles, Calif 





Alaryngeal Speech and the Pharyngeal Plexus 


A discussion of the surgical anatomy of the pharyngeal 
plexus and its role in the development of postlaryngectomy 
speech was presented at the 1991 annual meeting of the 
American Laryngological Association, Waikaloa, Hawaii. 
Mark I. Singer, MD, San Francisco, Calif, and Curt E. Shina- 
barger, MD, Indianapolis, Ind, opened their presentation by 
noting the dependence of successful esophageal and tracheo- 
esophageal speech on effective reduction of pharyngeal con- 
strictor pressure. Traditionally, this has been accomplished 
with myotomy, which carries with it a clinically significant 
likelihood of wound breakdown or fistula development. 

The study population consisted of the following three 
groups of 10 patients each: myotomy only, cricopharyngeal 
myotomy with pharyngeal plexus neurectomy, and neurec- 
tomy only. After describing the surgical procedure, Dr Sing- 
er discussed his findings. Analysis, such as the observation of 
prolonged swallowing transit times, indicated that the crico- 
pharyngeus is not relaxed by plexus neurectomy alone. The 
authors postulate that its innervation may arise from the 
recurrent laryngeal nerve. 

In conclusion, further study is needed to answer whether 
neurectomy represents a viable and effective alternative to 
myotomy for enhancing alaryngeal voice restoration. 

— RICHARD W. WAGUESPACK, MD, Birmingham, Ala 





The Learning Curve in Stapes Surgery 


At the annual meeting of the Triological Society in Waiko- 
loa, Hawaii, Gordon B. Hughes, MD, Cleveland, Ohio, pre- 
sented his perspective on several problems surrounding 
stapes surgery. The main problem was that fewer stapes 
operations are available for both resident training and main- 
taining the skills of practicing surgeons. The average US- 
trained resident performed only five to 10 procedures before 
graduating. This resulted in 10-dB closure in 62% to 78% of 
resident cases, based on six series in the literature. The 
author noted a similar experience as a practicing surgeon 
during the last 8 years, as he required 50 operations to achieve 
a 10-dB or better air-bone gap in 90% of patients, a level he felt 
to be satisfactory. 

Just as fewer cases are available for resident training, the 
average practicing surgeon is also faced with fewer cases (10 
annually for the author). Due to this low number of cases, he 
was unwilling to allow residents to perform stapes surgery on 
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his patients. He felt he would be unable to maintain his own 
skills to consistently produce good results. 

Based on his experience with the learning curve, several 
considerations and conclusions were voiced as follows: (1) 
residency and fellowship program directors should formulate? 
guidelines for the training of stapes surgeons; (2) perhaps 
certain residents who do not demonstrate adequate middle 
ear surgical skills in their residency should not be allowed to 
advance to stapes surgery; (3) as a practicing surgeon, stapes 
privileging should be granted separately from other proce- 
dures, with initial cases observed by the credentialing zuthor- 
ity; (4) stapes surgery should only be taught by those who 
frequently perform otologic surgery; (5) teachers must main- 
tain their own skills before developing resident skills; and (6) 
the learning curve in stapes surgery continues long after 
residency ends. 

— LAWRENCE P. A. BURGESS, Washington, DC 





The 11th Nerve Syndrome: Accessory Nerve 
Palsy or Adhesive Capsulitis? 





Carolynn Patten, MD, Seattle, Wash, presented a study 
examining the role of adhesive capsulitis of the glenohumeral 
joint in the 11th nerve syndrome, which is frequently suffered 
by patients who have undergone a neck dissection. Forty-four 
patients were evaluated prospectively; 31 were found to have 
the classic symptoms of shoulder droop, pain, and limited 
active range of motion in lateral abduction of the arm. Of this 
group of patients, 71% to 83% were found to have physical 
abnormalities related to pathologic changes of the glenohu- 
meral joint (adhesive capsulitis) rather than neuromuscular 
deinnervation from injury to the spinal accessory nerve. Re- 
covery from symptoms of adhesive capsulitis were alsc found- 
to be more prolonged. 

The observations from this work are quite important. It 
confirms the belief that the 11th nerve syndrome is more than 
a neuromuscular problem, implying the importance of physio- 
therapy and other measures to treat the glenohumerzl joint 
component of the syndrome. 

— K. THOMAS ROBBINS, MD, San Diego, Calif 





Transconjunctival Approach to Lower Eyelid 
Blepharoplasty: Indications and Techniques 





At the Midwestern Section meeting of the American 
Academy of Facial Plastic and Reconstructive Surgery, 
Cincinnati, Ohio, Steven W. Perkins, MD, Indianapolis, Ind, 
presented his experience with the transconjunctival ap- 
proach to lower eyelid blepharoplasty. He recommends the 
procedure in patients with excessive lower eyelid fat, poor 
lower eyelid tone, revision blepharoplasty, and patients who 
object to a lower eyelid scar. Compared to the transcutane- 
ous approach, the transconjunctival approach has resulted 
in no round-eye deformity, ectropion, or bleeding in she pe- 
rioperative period. The transconjunctival approach ean be 
combined with a "pinch" technique to remove lower eyelid 
skin or a simultaneous lower eyelid chemical peel since 
there is no disruption of the blood supply to the lower eye- | 
lid skin. — RICHARD A. K. CHAFFOO, MD, Birmingham, Mich 
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MRI depicting sinusitis 


PHENYLPROPANOLAMINE HCI . .. 
GUAIFENESIN 


There's Nothing Antibistámine About It. 


Please see next page for ENTEX LA full prescribing information. 
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A Better Choice 
for Sinusitis and Bronchitis. 


An effective decongestant with a proven safety profile*!” 


To open up nasal and sinus passages to relieve pain 


A moisturizing expectorant 


To thin viscous respiratory secretions and make coughs productive 


No antihistamines 


With no drying or drowsiness 


There's Nothing Antifiistamine About It. 





ENTEX LA (phenylpropanolamine HCl/quailenesin) 


administration contains phenylpropanolamine hydrochloride 
guaifenesin 

in a special base to provide a prolonged therapeutic effect 
This product contains ingredients of the following therapeutic classes 
decongestant and expectorant 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name. benzenemethanol, cx-(1-aminoethyl)-, hydrochloride (R*.S*), (+), with 
Ihe following structure 


CH — CH=CH, . He 
| | 


OM NH, 


75 mg 
400 mg 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3 
(2-methoxyphenoxy)-. with the following structure 
On 


OCH ,CHCH,OH 


oO 


Inactive Ingredients: Each tablet contains carbomer 934 P, compressible 
Sugar, docusate sodium, FD&C Yellow No 6 Aluminum Lake, hydroxypropy! 
hydroxypropyl methylcellulose, polyethylene glycol, silicon 
dioxide. stearic acid, titanium dioxide, and zinc stearate 

CLINICAL PHARMACOLOGY: Pheny!propanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract Clinically, phenylpropanolamine shrinks swollen mucous 
membranes. reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions. lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 
viscous. inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent 
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ENTEX" LA (phenylpropanolamine HCl/gua fenesin) 


INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis. bronchitis, pharyngitis. and coryza when these conditions 
are associated with nasal congestion anc viscous mucus in the lower 
respiratory tract 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics. severe hypertension, or in 
patients receiving monoamine oxidase inhibitors 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus. heart disease. peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics 
Drug/Laboratory Test Interactions: Guci'enesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA) 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity ENTEX LA should be given to a pregnant woman only 
If clearly needed 

Nursing Mothers: |t is not known whether the drugs in ENTEX LA are 
excreted in human milk Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance ot the drug to the mother 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ADVERSE REACTIONS: Possible adverse reactions include nervousness 
insomnia, restlessness, headache, nausea. or gastric irritation These 
reactions seldom, if ever, require discontinuatian of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 


ENTEX® LA (phenylpropanolamine HC!/quaitenesin) 


and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is 
convulsing, comatose. or has lost the gag reflex. in which case perform 
gastric lavage using a large-bore tube. If indicated, follow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at least that length of time 
DOSAGE AND ADMINISTRATION: Adults and children 12 vears of age 
and older—one tablet twice daily (every 12 hours) children 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours) ENTEX LA is not 
recommended for children under 6 years of age ‘Tablets may be broken in 
halt for ease of administration without affecting retease of medication but 
should not be crushed or chewed prior to swallowing. 

HOW SUPPLIED: ENTEX LA is available as an orange scored tablet coded 
with "ENTEX LA” on one side and “0149 0436" on the scored side 

NDC 0149-0436-01 Bottle of 100. NDC 0149-0436-05 Bottle of 500 
CAUTION: Federal law prohibits dispensing. without prescription 

ENXLA-Y1 REVISED JULY 1988 
Manufactured by Eaton Laboratories. Inc.. Manatı. Puerto Rico 


As with all products containing a decongestant, some patients may experience 
nervousness, insomnia restlessness, headache, nausea. or gastric irritation when 
using ENTEX LA These reactions seldom require discontinuation of therapy 


REFERENCES: 

1 Liebson |, Bigelow G, Griffiths RR, Funderburk FR. Pnenylpropanolamine 
effects on subjective and cardiovascular variables at recommended over-the- 
counter dose levels. J Clin Pharmacol. 1987.27 685-693 

2 Kroenke K, Omori DM, Simmons JO, Wood DR. Meier NJ. The safety of 
phenylpropanolamine in patients with stable hypertension Ann Iniern Med 
1989,111 1043-1044 
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Candida albicans 
ghost cells. 


+ 


*Results of multicenter, open-label, randomized clinical tri 


tOpen-label trial. Diflucan 100 to 200 mg/day. “Overall” includes cases of candidemia, disse 
clotrimazole 50 mg/day for14 days. Results reflect complete resolution (clinical curekor substantial candidiasis, peritonitis, urinary tract 
(clinical) improvement of baseline signs and symptoms of 


infections, and pneumonia. Resaits reflect complete reso 
infection and therapy for.d&ys with (clinical.cure) or substantial (clinical) 
fluconazole or 10 days wit Clotrimazole: 


al using Diflucan 100 mg/day for 7 days; 


improvement of baseline signs andsymptoms of infectio 
$Open-label, randomized trial. Results reflect cure (CSF culture negative and either absence of 
*Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 to'200 mg/day; — or disappearance or Improving signs/symptoms) and quiescent (CSF sulture positive, stable o 
ketoconazole 200 t9400 mg/day. Endoscopic cure means complete resolution of esophageal lesions at. signs/symptoms). Diflucan, 200 to 400 mg/day or amphotericin B, 0&3 to 0.6 mg/kg/day. 
end-of-cure endoscopic examination. Not all patients underwent endoscopy at initiationvand completion ‘Multicenter comparative study. Results reflect successful maintenanee without Culture-confir 
of therapy. Patients excluded from the study included those who had leukopeni 


tudy inc | a or those who were relapse and without toxicity necessitating discontinuance às evaluatad at à median of 258 da 
expected to develop leukopenia and patients with any other conditions known to be associated with poor 
ketoconazole absorption. 


Diflucan and 140 days for amphotericin B. Diflucan, 200 fmg/ day; amphotericin B. 1 mg/kg/ 





FUNGAL SUCCESS 


Excellent clinical efficacy in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis 














OROPHARYNGEAL’* p<o.001 ESOPHAGEAL” (endoscopic cures) P<0.001 


" DIFLUCAN (212/221) % BDIIRe (59/67) % 
MUCOSAL Cured 81% Improved 15% 96 88 


CANDIDIASIS 
clotrimazole (72/91) 79” ketoconazole (38/69) x 96 
Cured 65% Improved 14% 













URINARY TRACT” 
DIFLUCAN (189/219) 86” DIFLUCAN (30738) 79” 
Cured 63% Improved 23% Cured 53% Improved 26% 


ACUTE THERAPY” P = 0.39 (NS) MAINTENANCE TO PREVENT RELAPSE” P -= 0.00001 


DIFLUCAN (78/131) % DIFLUCAN (102/111) % 
CRYPTOC@CCAL Cured 34% Quiescent 26% 60 92 
MENINGITIS 

amphotericin B (42/63) % Euri ue ?6 

oe 40% Quiescent 27% 67 


Extensive penetration to key tissues, organs, and fluids 


Distribution throughout the body approximates that of total body water after oral or IV dosing.’ 
Oral bioavailability of Diflucan is >90% and unaffected by agents that increase gastric pH.” 







Excellent clinical safety 


In over 4,000 patients who received Diflucan for at least 7 days, the most common adverse events were 
nausea 4.7% , headache 1.9% , and skin rash 1.896. 


Rare incidents of serious hepatotoxicity have been reported, but the causal relationship te Diflucan 
is uncertain." 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection 


The Antifungal Effectiveness You Need. The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement. 


The Antifungal Effectiveness You Need. 
The Safety You Want. 
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WITH ONCE-DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 





RECOMMENDED DOSAGE: 











INDICATION LOADING DOSE DAILY THERAPY 
OROPHARYNGEAL 

CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL 

CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC 

CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL 

MENINGITIS 400 mg 200 mg* 
(acute) 

CRYPTOCOCCAL 

MENINGITIS 

(maintenance to 200 mg 


prevent relapse) 


*Doses of up to 400 mg/day may be used, based on medical judgment of the patient's response to therapy 





References: 1. Horan TC, Culver D, Jarvis W, et al: Pathogens causing nosocomial infections: Preliminary 
data from the National Nosocomial Infections Surveillance System. The Antimicrobic Newsletter September 
1988;3:2-5. 2. Data available on request from Roerig. 3. Powderly W, Saag M, Cloud G, et al: Fluconazole vs 
amphotericin B as maintenance therapy for prevention of relapse of AIDS-associated cryptococcal men- 
ingitis. Presented at 30th Interscience Conference on Antimicrobial Agents and Chemotherapy. Atlanta, GA 
October 24, 1990. 


Brief Summary 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of: 
1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious 

Systemic candidal infections, including urinary tract infection, peritonitis, and pneumonia 
2. Cryptococcal meningitis. 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the 
results of the cultures and other laboratory studies are known; however, once these results become available. 
anti-infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to 
any of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other 
azole antifungal agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to 


other azoles 
Gp Roerig 
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100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injection 





WARNINGS 

In rare cases, anaphylaxis has been reported 

Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitorec for tr 
development of more severe hepatic injury. Although serious hepatic reactions ^ave been rare and the caus 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develc 
that may be attributable to fluconazole, DIFLUCAN should be discontinued. (See Adverse Reactions.) 

Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitore 
closely and the drug discontinued if lesions progress. (See Adverse Reactions: | 


PRECAUTIONS 

Drug Interactions (See Clinical Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time-after warfarin administration. Careful monitoring : 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulants is recommended. 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitoring of pheaytoin concentré 
tions in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in ren; 
transplant patients with or without impaired renal function. Careful monitoring of cyclosporine concentration 
in patients receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide. gyburi& 
and glipizide. When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoglycemi 
agents, blood glucose concentrations should be carefully monitored, and the case of the sulfonylurea shoul 
be adjusted as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN Depending on clinici 
circumstances, consideration should be given to increasing the dose of DIFLUCAN when t is administere 
with rifampin 

Physicians should be aware that drug-drug interaction studies with other medicatiors have not bee 
conducted, but such interactions may occur 


Carcinogenesis, Mutagenesis and Impairment of Fertility 

Fluconazole showed no evidence of Carcinogenic potential in mice and rats treated orally for 24 months a 
doses of 2.5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose). Male rats treated wit! 
5 and 10 mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole, with or without metabolic activation, was negative in tests for mutagenicity in 4 strams of S 
typhimurium, and in the mouse lymphoma L5178Y system. Cytogenetic studies in vivo (murine bone marrov 
cells, following oral administration of fluconazole) and in vitro (human lymphocytes exposec to fluconazole a 
1000 g/mL) showed no evidence of chromosomal mutations. 

Fluconazole did not affect the fertility of male or female rats treated orally with daily doses of 5, 10 or 2( 
mg/kg or with parenteral doses of 5, 25 or 75 mg/kg, although the onset of parturition was slightly delayed a 
20 mg/kg p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg. dystocia ard prolongation o 
parturition were observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose 
and 40 mg/kg, but not at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in thi 
number of stillborn pups and decrease of neonatal survival at these dose levels. The effects on parturition I 
rats are consistent with the species specific estrogen-lowering property produced by high doses o 
fluconazole. Such a hormone change has not been observed in women treatedwwith fluconazole. (See Clinica 
Pharmacology.) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administeæd orally to pregnant rabbit: 
during organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25 and 75 mg/kg respecti 
Maternal weight gain was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximate? 
20-60x the recommended human dose); no adverse fetal effects were detected In severa studies in whicl 
pregnant rats were treated orally with fluconazole during organogenesis, maternal weight cain was impairec 
and placental weights were increased at 25 mg/kg. There were no fetal effectsat 5 or 10 mg/kg; increases ir 
fetal anatomical variants (supernumerary ribs, renal pelvis dilation) and delays in ossification were observec 
at 25 and 50 mg/kg and higher doses. At doses ranging from 80 mg/kg (approximately 20-50x the 
recommended human dose) to 320 mg/kg embryolethality in rats was increased and fetal abnormalities 
included wavy ribs, cleft palate and abnormal cranio-facial ossification. Theseeffects are consistent with the 
inhibition of estrogen synthesis in rats and may be a result of known effects of lowered estrocen on pregnancy. 
organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women. DIFLUCAN should be used in 
pregnancy only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
Fluconazole is secreted in human milk at concentrations similar to plasma. Therefore, the use of DIFLUCAN ir 
nursing mothers is not recommended 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patients from age 3 to 13 years 
have been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinical trials of 7 days or more 
experienced adverse events. Treatment was discontinued in 1.5% of patients-due to adverse clinica! events 
and in 1.396 of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to U.S. marketing, patents with serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed serious heoatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Twcof these hepatic reactions and 
one exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outcome. Because 
most of these patients were receiving multiple concomitant medications, including many known to be 
hepatotoxic or associated with exfoliative skin disorders, the causal association of these reactions with 
DIFLUCAN therapy is uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (21% than in non-HIV 
infected patients (13%); however, the patterns in HIV infected and non-HIV infected:patients were similar. The 
proportions of patients discontinuing therapy due to clinical adverse events were-similar n the two groups 
(1 5%) 

The following treatment-related clinical adverse events occurred at an incidence of 1% cr greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clincal trials: nausea 3.7%, headache 1.9%, skin rash 
1.8%, vomiting 1.7%, abdominal pain 1.7%, and diarrhea 1.5%. 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression of relapse of cryptococ- 
cal meningitis, a statistically significant increase was observed in median AST (SGOT) leves from a Daseline 
value of 30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall rate of serum 
transaminase elevations of more than 8 times the upper limit of normal was approximately * % in fluconazole- 
treated patients in clinical trials. These elevations occurred in patients with severe urderlying disease, 
predominantly AIDS or malignancies, most of whom were receiving multiple concomitant medications, 
including many known to be hepatotoxic. The incidence of abnormally elevated serum transaminases was 
greater in patients taking DIFLUCAN concomitantly with one or more of the fctlowing medications: rifampin, 
phenytoin, isoniazid, valproic acid or oral sulfonylurea hypoglycemic agents > 

In rare cases, anaphylaxis has been reported 

Although rare cases of leukopenia and thrombocytopenia have been reperted, a causal relationship to 
fluconazole has not been established 
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The only oral antibiotic indicated for sinusitis 


: Prescribe 


GMENTIN 


^. cmaxiclin/cavuionate potassium 






First-line for all the right reasons 


*Please see brief summary obprescribing information on 

adjacent pase. Clinical success rate for sinusitis was greater SmithKline Beecham 
than 99%. Bata on file. Mecical Department, Pharmaceuticals 
SmithKline Beecham Phasmaceuticals. 


©SmithKliae Beecham, 1991 Philadelphia, PA 19101 


Brief Summary of Prescribing Information 
Indications and Usage: Augmentin is indicated in the treatment of infections 
e by susceptible strains of the designated organisms in the conditions 
isted below: 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by 8-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by 3-lactamase-producing strains 
of Staniyiococces aureus, E. coli, and Klebsiella spp 
Urinary Tract Infections caused by B-lactamase-procucing strains of E. coli 
Klebsiella spp. and Enterobacter spp. 7t 
While Augmentin is indicated only for the conditions listed above. infections 
caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 


ampicillin susceptible organisms and 3-lactamase-producing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies, to determine the causative organisms and their suscepti- 


DA OD Augmentin, should be performed together with any indicated surgical 
procedures 
Therapy may be instituted prior to obtaining the results from bacteriological 


and susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the 5-lactamase-producing organisms listed above. Once the results are 
known. therapy should be adjusted. if appropriate. L8 

Contraindications: A history of allergic reactions to n pea iS a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
a Pee REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 
LOWING PARENTERAL dy sn IT HAS OCCURRED IN PATIENTS ON ORAL 


U U 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
ION OCCURS, AUGMENTIN S 
ND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


A 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
NE. OX INT ND AIRWAY Toro W- 


RINE. OXYGEN, INTRAVENOUS STEROIDS, A 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATE 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of organ 
S 
able during prolonged therapy. À 
A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during yir If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 


ampicillin rashes IS due to allopurinol or the epee present in Tipi: S. 
opurinol administered concurrently. 


There are no data with Augmentin and a ered 
Augmentin should not be co-administered with Antabuse* (disulfiram). i 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 


animals have not been de to evaluate carcinogenic or mutagenic potential. 


Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response. this drug 
should be used durin pregnancy only if clearly needed. 

Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery hes immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore. 
caution should be exercised when Augmentin is administered to a nursing woman. 


Adverse Reactions: Augmentin is generally well tolerated. The eph]: of 
side effects observed in clinical trials were of a mild and transient nature and less 


than 396 of patients discontinued therapy because of drug-related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 


nausea (396), Skin rashes and urticaria (396), vomiting (196) and vaginitis (196) 
The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
Ad MONIO adverse reactions have been reported for ampicillin class 
antibiotics: 


Gastrointestinal Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis. 
ack “ha 


iry tongue, enterocolitis and pseudomembranous colitis 


DIRE ivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
ike reactions [urticaria Or skin rash accompanied by arthritis/arthralgia. myalgia 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome), 


and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 


Corticosteroids. Whenever such reactions occur, the drug should be discontinued, 


unless the opinion of the physician dictates otherwise. Serious and occasional 

— hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
arnings) 

Liver. A moderate rise in SGOT, SGPT, AST, and/or ALT has been noted in patients 

treated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other ager and some cephalo- 


sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs/symp- 


toms may appear during or after therapy and they resolve completely over time 
Hemic and Lymphatic Systems: Anemia, thrombocytopenia. thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin. 





Central Nervous System: Reversible hyperactivity, agitation, anxiety, insomnia, 
confusion, behavioral changes, and/or dizziness have been reported rarely 


Dosage: Adults: The usual adult dose is one Augmentin ‘250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘500° tablet every clay hours 

Since both the Augmentin ‘250’ and ‘500° tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin '250' tablets 
are not equivalent to one Augmentin ‘500° tablet. Therefore, two Augmentin 
'250' tablets should not be substituted for one Augmentin ‘500’ tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 


infections, the dose should be 40 mg/kg/day, based on the amoxicillin component. 


in divided doses every eight hours 
‘250° chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 


Iso available as Augmentin 125' and 


BRS-AG:L1 
9417095 
«© SmithKline Beecham. 1990 


n functions, including renal, hepatic and hematopoietic function, is advis- 


of — fertility or harm to the fetus due to Augmentin. There are, however. 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 

September 17-19, 1992 
January 17-19, 1992 
April 23-25, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques —— *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


*Stapedectomy Techniques © *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection anc 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 
Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 


Emmett E. C Il, M.D. 
For Further Information, contact: Mark Goldstein, T3 M 


Arthur Tortorelli, Technical Director Timothy J. Siglock, M.D. 
Temporal Bone Laboratory Toni Levine, M.D. 
New York Eye & Ear Infirmary Stanley Yankelowitz, M.D. 


310 East Fourteenth Street a à 
New York, New York 10003 Christopher Linstrom, M.D. 


(212) 979-4196 





SURGICAL COURSE ON 
TYMPANOPLASTY 


Service de Clinique 
Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B GRATACAP 


from MARCH, Monday 2 
to MARCH, Thursday 5, 1991 
(english language) 


The intensive course includes: 
—practical lectures, 


—live surgery, 

—video presentations, 
—training on temporal bones, 
—patient presentations. 


Limited places: 16 applicants 
Fee: 4,000 FF—Residents: 3,000 FF 


For further informations, contact: 
Madame GULLON-— Secretariat 
Pr Charachon 
Clinique ORL—C.H.U de GRENOBLE 
BP 217 X— 38043 
GRENOBLE CEDEX FRANCE 
FAX (33) 76.76.56.15 
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POWERFUL RELIEF WITH INCREASED NASAL AIR FLOW 


In a recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we call improved aerodynamics. 


allergic rhinitis, Nasalide (flunisolide) For outstanding symptomatic relief 
decreased nasel resistance and from allergic rhinitis and improved 
Significantly aerodynamics, 
increased nasal Nasalide BLD depend on the effi- 





* : air flow; The (flunisolide) Bsasetution cacy of Nasalide. 
ENGINEERED FOR EARLY AND nd RELIEF 


PARAN D P |, Nas ometric evaluation of two nasal steroid sprays Ple inpet ge cribing information on following page. 
s. Otai sol Hea alle Su re 1389, 40". 429-433, ©1990 Syn ntex Laboratories, Inc. NS91002 


Nasalide BLD 
(flunisolide) 883522" 


Brief Summary 

Description: Each bottle of NASALIDE™ (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
polyethylene glycol 3350, citric acid, sodiumcitrate, butylated 
hydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
J weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 











Guilty or Innocent? 


but if such an infection presents, treatment with appropriate Collective action hy independently practicing 
local therapy or discontinuation of Nasalide treatment may ; s : 

be required. | icd | physicians can violate U.S. antitrust laws, and 
Flunisolide is absorbed into the circulation. Systemic effects 1 

have been minimal with recommended doses but larger doses physicians must proceed Very cautiously. 


should be avoided since excessive doses may suppress hypotha- 

lamic-pituitar y-adrenal function. 

Nasalide should be used with caution in patients with active 

or quiescent tuberculosis infections of the respiratory tract; Case in point: 
untreated fungal, bacterial, or systemic viral infections; or ocu- 

lar herpes simplex. 


In patients who have experienced recent nasal septal ulcers, Have vou ever discussed vour fees with 

recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- z S : i 

steroid should be used with caution until healing has occurred. another physician? Or shared vour feeli ngs 
Information for Patients: Nasalide should be used as 4 s 

directed at the prescribed dosage. Nasal vasoconstrictors or about an HMO or PPO plan with other MDs 

oral antihistamines may be needed until the effects of Nasalide 

are fully manifested. The patient should follow the Patient in town? Unless the doctors you talked to 

Instructions carefully and should contact a physician if symp- i 

toms do not improve, if the condition worsens, or if sneezing were vour partners, vou may have violated 

or nasal irritation occurs. : iei r ‘ m 

. Carcinogenesis: Long-term studies showed a slight U.S. antitrust laws and could face criminal 

increase in the incidence of pulmonary adenomas in mice, but i If f d il feri fixi 

not in rats. S É Hity OF price I1X1nD2 Or 

Female rats receiving the highest oral dose had an increased prosecunon UU ty i x: p E 

incidence of mammary adenocarcinoma compared to control group bovcott, vou could be fined, sentenced 

rats. An increased incidence of this tumor type has been Oh: , i 

reported for other corticosteroids. and stripped of vour license. 


Impairment of Fertility: Female rats receiving high 

doses of flunisolide (200 mcg/kg/day) showed some evidence 

of impaired fertility. Reproductive performance in low and mid- " A j 

dose groups was comparable to controls. This may he the most important book you'll ever read: 
Pregnancy: Pregnancy Category C. The drug has been 

shown to be teratogenic and fetotoxic in rabbits and rats. The 


drug should be used during pregnancy only if the potential Collective Negotiation and Antitrust 
benefit justifies the potential risk to the fetus. 
Nursing Mothers: Because other corticosteroids are A Guide for Physicians 


excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 


Adverse Reactions: The most frequent complaints were mild The American Medical Association, Office of 
transient nasal burning and stinging (reported in approximately 3 " à 

4596 of patients). These complaints do not usually interfere with t he General Counsel. has publi shed this book 
treatment; in only 3% of patients was it necessary to decrease ^ E L 4 

dosage or stop treatment because of these symptoms. to help vou avoid antitrust pitfalls and improve 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis Y : E : : 

and/or bloody mucus, nasal irritation, watery eyes, sore your ability to bargain effectively with pavors. 


throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled —— i pias Pr. M i 
corticosteroids, nasal septal perforations have been | 

observed in rare instances. To Order, Call Today: 1-800-621 -8335 
Systemic corticosteroid side effects were not reported during pep E E eR: a 

the controlled clinical trials. If recommended doses are 





exceeded, or if individuals are particularly sensitive, symptoms Deinn. QE » 
Bbipareortitiem- could wokuk Price: $5.00 (AMA Members) 
Dosage and Administration: Full therapeutic benefit coc i deal 
requires regular use and is usually evident within a few days, but $7.50 (Non-membe rs) 


up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide" (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 


Rev. July 1989 S SYNTEX American Medical Association 
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Good taste means better 
compliance —and a greater 
opportunity for clinical success 


Dont take our word for it... 


Only Ceclor regeived 100% taste acceptance 
in a study with 377 children in treatment for 
otitis media. Taste acceptability was lowest 
for cefuroxime axetil.' 


Recommend the antibiotic that has a 
proven record of clinical efficacy 
with minimal Gl effects...and the 
Strawberry flavor children rate No. 1. 


Convenient b.i.d. dosing 


Available as 187- and 375-mg/ 
5 mL ora! suspensions in 50- and 
100-mL-size bottles 


1. South Med J. 1990;83:1174-1177. See adjacent page for brief summary 
Lilly of prescribing information. 


CR-0533-T-149335 ©1991, ELI LILLY AND COMPANY 





Anan 


. Ceclor 


Cetacior 


Brief Summary. 

Consult the package literature for prescribing information. 
Indication: Otitis media caused by Streptococcus pneumoniae, 
Haemophilus influenzae, staphylococci, and Streptococcus 
pyogenes (group A B-hemolytic streptococci). 

Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. PENICILLINS AND CEPHALO- 
SPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all 
broad-spectrum antibiotics. It must be considered in differential 
diagnosis of antibiotic-associated diarrhea. Colon flora is altered by 
broad-spectrum antibiotic treatment, possibly resulting in 
antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of allergic reactions to it. 
*Prolonged use may result in overgrowth of nonsusceptible 
organisms. 

* Positive direct Coombs' tests have been reported during treatment 
with cephalosporins. 

*Ceclor should be administered with caution in the presence of 
markedly impaired renal function. Although dosage adjustments in 
moderate to severe renal impairment are usually not required, 
careful clinical observation and laboratory studies should be made. 
* Broad-spectrum antibiotics should be prescribed with caution in 
individuals with a history of gastrointestinal disease, particularly 
colitis. 

* Safety and effectiveness have not been determined in pregnancy, 
lactation, and infants less than one month old. Ceclor penetrates 
mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those 
reported include: 

* Hypersensitivity reactions have been reported in about 1.5% of 
patients and include morbilliform eruptions (1 in 100). Pruritus, 
urticaria, and positive Coombs' tests each occur in less than 1 in 
200 patients. Cases of serum-sickness-like reactions have been 
reported with the use of Ceclor. These are characterized by findings 
of erytheina multiforme, rashes, and other skin manifestations 
accompanied by arthritis/arthralgia, with or without fever, and differ 
from classic serum sickness in that there is infrequently associated 
lymphadenopathy and proteinuria, no circulating immune com- 
plexes, and no evidence to date of sequelae of the reaction. While 
further investigation is ongoing, serum-sickness-like reactions 
appear to be due tc hypersensitivity and more often occur during or 
following a second (or subsequent) course of therapy with Ceclor. 
Such reactions have been reported more frequently in children than 
in adults with an overall occurrence ranging from 1 in 200 (0.5%) 
in one focused trial to 2 in 8,346 (0.024%) in overall clinical trials 
(with an incidence in children in clinical trials of 0.055%) to 1 in 
38,000 (0.003%) in spontaneous event reports. Signs and 
symptoms usually occur a few days after initiation of therapy and 
subside within a few days after cessation of therapy; occasionally 
these reactions have resulted in hospitalization, usually of short 
duration (median hospitalization = two to three days, based on 
postmarketing surveillance studies). In those requiring 
hospitalization, the symptoms have ranged from mild to severe at 
the time of admission with more of the severe reactions occurring 
in children. Antihistamines and glucocorticoids appear to enhance 
resolution of the signs and symptoms. No serious sequelae have 
been reported. 

*Stevens-Johnson syndrome, toxic epidermal necrolysis, and 
anaphylaxis have been reported rarely. Anaphylaxis may be more 
common in patients with a history of penicillin allergy. 

* Gastrointestinal (mostly diarrhea): 2.5%. 

«Symptoms of pseudomembranous colitis may appear either 
during or after antibiotic treatment. 

* As with some penicillins and some other cephalosporins, transient 
hepatitis and cholestatic jaundice have been reported rarely. 
Rarely, reversible hyperactivity, nervousness, insomnia, 
confusion, hypertonia, dizziness, and somnolence have been 
reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% 
and, rarely, thrombocytopenia and reversible interstitial nephritis. 
Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

*Transient lymphocytosis, leukopenia, and, rarely, hemolytic 
anemia and reversible neutropenia. 

* Rare reports of increased prothrombin time with or without 
clinical bleeding in patients receiving Ceclor and Coumadin 
concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs' test. 

* False-positive tests for urinary glucose with Benedict's or Fehling's 
solution and Clinitest® tablets but not with Tes-Tape® (glucose 
enzymatic test strip, Lilly). 

PA 8793 AMP [061991] 


Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 


Carolina, Puerto Rico 00630 

A Subsidiary of Eli Lilly and Company 

Indianapolis, Indiana 46285 
CR-0533-T-149335 © 1991, ELI LILLY AND COMPANY 





Solving one puzzle of 
atient communications... i 


fs 
É 
j 
Medicolegal Forms with Legal Analysis is the ideal resource 
for assembling the legal pieces of your physician-patient 
relations. This newly-revised single volume contains more 
than 80 sample forms developed by the AMA's Office of the 
General Counsel, along with discussions explaining the 
use and structure of the forms and case law citations. 

Only Medicolegal Forms with Legal Analysis assembles 
this valuable information so conveniently for adaptation te 
individual practice situations. 

Order your copy today; call toll-free 1-800-621-8335 
Order #OP630290 AMA Member $25 Non-member $32 
Visa and MasterCard only. 

Appropriate state sales tax will be added as 

applicable. $3.50 will also be added for shipping 

and handling for orders under $35.00 
American t 
Medical 
Association 
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We call it Flex H/A . .. 
you'll call it a real time saver! 


Flex H/A cons:sts of two well known biomaterials: 
hydroxylapatite and implantable medical silicone. 
The result is a ron-porous, homogeneous biomaterial 
which provides excellent tissue response. P N 
Flex H/A provides the superb 

biocompatibiliry and overall 
function of s middle ear 
prosthesis . . 

And, it can be easily 
trimmed with a knife! 
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For more infərmation call 
the Microtex Customer 
Service Department toll- 
free at... 


1-800-824-3027 


*Patented 


Post Office Box 2487 
Columbus, MS 39704-2487 
Toll-Free Fax: 1-800-642-0255 
PH: 601-327-1863 

FAX: 601-327-5921 


M Í C ROT E K INTRODUCED AT THE 
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Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Michael E. Johns, MD, 


Editor, Archives of Otolaryngology— Head & Neck Surgery, Johns 
Hopkins University, School of Medicine, SOM Admin, Rm 100, 720 
Rutland Ave, Baltimore, MD 21205-2196. Phone: (301)550-5226. (As 
of November 1991 the area code will change to 401.) Manuscripts 
are received with the understanding that they are not under simul- 
taneousconsiderationby another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be pub- 
lished elsewhere without permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with his 
or her name, address, and telephone number. Specify the address 
to which requests for reprints should be sent. Order reprints at the 
time the typescript is returned after editorial processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8'2 X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al"), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and "et al"), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 
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Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustratioas docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cm (8% X 11-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal repcrts, by 
fictitious given names). Real names or initials should not 5e used 
in the text, tables, or illustrations. 


Illustrations.—Submit illustrations in duplicate, unmounted, “ 


untrimmed, and 12.7 X 17.8 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gammed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the puolished 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page !ayout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preverred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliatiors with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures apprcpriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 14%-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors’ personal signatures on 

copyright transfer form. 


* 


— (12) Failure to designate the corresponding author and 


provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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wnen congestion complicates 
allergy symptoms 


DUAL-ACTION 
RELIEF 
THAT 
LETS 
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INTRODUCING 


SELIDARME-IDp 


EXTENDED-RELEASE TABLETS 
(tertenadine 60 mg and pseudoephedrine HCI 120 mg) 





COMBINES THE “1 ANTIHISTAMINE | 
WITH THE *1 DECONGESTANT* 


A LIEF Significant relief within 1 hour after the first dose of 
HERUM Seldane-D can be expected by most patients. 


UNSURPASSED RELIEF  Seldane-D provides unsurpassed relief when more 


than an antihistamine alone is needed because cf nasal 
congestion. 


STAY-ALERT RELIEF: Unlike the antihistamines in other combination allergy 
products, Seldane* (terfenadine) has no greater effect 
than placebo on alertness, cerebral processing speed, 
and other CNS functions.*- 


NVENIENT RELIEF Seldane-D employs a special extended-release svstem 
CO to give a full day of relief with bid dosage. 


NO GREATER SIDE Seldane-D did not produce significantly different 
EFFECTS THAN adverse events than pseudoephedrine (120 mg bid) 
alone in a multiclinic, double-blind study involving 


PSEUDOEPHEDRINE 315 patients5 
ALONE 


*Based on worldwide prescription and distribution information (1986-1990)— data on file. 
‘Based on US. distribution information on single-entity decongestants (1986-1990)— data on file. 
tIn clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with 
Seldane (5.894) did not differ significantly from placebo (6.994) 

©1991, Marion Merrell Dow Inc. 
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NEW 


IE» 
EXTENDED-RELEASE TABLETS 
tertenadine 60 mg and pseudoephedrine HC! 120 mg} 


Fast, stay-alert, dual-action relief 


Eefore prescribing Seldane-D, please see brief summary of prescribing information, 
which follows this advertisement. 
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EXTENDED-RELEASE TABLETS 
(terfenadine 60 mg and pseudoephedrine HCI 120 mg C 


THE ONLY NONSEDATING a. 


ANTIHISTAMINE? 





STAY-ALERT RELIEF 


BRIEF SUMMARY 
Seldane-D* 


chill nets and pseudoephedrine hydrochloride) 
xtended-Release Tablets 

CAUTION: Federal law prohibits dispensing without prescription. 

DESCRIPTION 

Seldane-D (terfenadine and pseudoephedrine hydrochloride) Extended-Release Tablets are available for 
oral administration. 

Each tablet contains 60 mg terfenadine and 10 mg of pseudoephedrine hydrochloride in an outer press-coat 
for immediate release and 110 mg pseudoephedrine hydrochloride in an extended-release core. Tablets also 
contain, as inactive ingredients: colloidal silicon dioxide, ethylcellulose, glycerin, hydroxypropyl cellulose, 
hydroxypropyl methylcellulose 2208, hydroxypropyl methylcellulose 2910, lactose, magnesium stearate, 
microcrystalline cellulose, polysorbate 80, precipitated calcium carbonate, pregelatinized corn starch, 
sodium lauryl sulfate, sodium starch glycolate, talc, titanium dioxide and zinc stearate. 

INDICATIONS AND USAGE 

Seldane-D is indicated for the relief of symptoms associated with seasonal allergic rhinitis such as sneezing, 
rhinorrhea, pruritus, lacrimation, and nasal congestion. It should be administered when both the antihistaminic 
properties of Seldane (terfenadine) and the nasal decongestant activity of pseudoephedrine hydrochloride 
are desired. 

CONTRAINDICATIONS 

Seldane-D is contraindicated in nursing mothers, patients with severe hypertension or severe coronary 
artery disease, patients receiving monoamine oxidase (MAO) inhibitor therapy, and in patients with a known 
aie to any of its ingredients (see DESCRIPTION section). 


Sympathomimetic amines should be used judiciously and sparingly in patients with hypertension, diabetes 
mellitus, ischemic heart disease, increased intraocular pressure, hyperthyroidism, or prostatic hypertrophy 
(see CONTRAINDICATIONS). Sympathomimetic amines may produce CNS stimulation with convulsions or 
cardiovascular collapse with accompanying hypotension. 

Use in Elderly: The elderly are more likely to have adverse reactions to sympathomimetic amines. 
PRECAUTIONS 

General: Seldane-D should be used with caution in patients with diabetes, hypertension, cardiovascular 
disease, and hyperreactivity to ephedrine. Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin 
therapy, or having conditions leading to QT prolongation (e.g., hypokalemia, congenital QT syndrome) may 
experience QT prolongation and/or ventricular tachycardia at the recommended dose. The effect of 
terfenadine in patients who are receiving agents which alter the QT interval is not known. These events have 
also occurred in patients on macrolide antibiotics, including erythromycin, but causality is unclear. These 
events may be related to altered metabolism of the drug, to electrolyte imbalance, or both. 

Information for Patients: Patients should be questioned about pregnancy or lactation before starting 
Seldane-D therapy, since the drug is contraindicated in nursing women and should be used in pregnancy 
only if the potential benefit justifies the potential risk to the fetus. Patients should be instructed to take 
Seldane-D only as needed and not to exceed the prescribed dose. Patients should be directed to swallow 
the tablet whole. Patients should also be instructed to store this medication in a tightly closed container in 
a cool, dry place, away from heat, moisture or direct sunlight, and away from children. 

Drug Interactions (see CONTRAINDICATIONS): Monoamine oxidase (MAO) inhibitors and beta-adrenergic 
blockers increase the effect of sympathomimetic amines. Sympathomimetic amines may reduce the 
antihypertensive effects of methyldopa, mecamylamine, and reserpine. MAO inhibitors may prolong and 
intensify the effects of antihistamines. Preliminary evidence exists that concurrent ketoconazole or 
macrolide administration significantly alters the metabolism of terfenadine. Concurrent use of Seldane-D 
with ketoconazole or troleandomycin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No studies have been conducted to evaluate the 
carcinogenic potential of Seldane-D. 

Oral doses of terfenadine, corresponding to 63 times the recommended human daily dose, in mice for 18 
months or in rats for 24 months, revealed no evidence of tumorigenicity. Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis. 

Reproduction and fertility studies with terfenadine in rats showed no effects on male or female fertility at 
oral doses of up to 21 times the human daily dose. At 63 times the human daily dose there was a small but 
significant reduction in implants and at 125 times the human daily dose reduced implants and increased 
post-implantation losses were observed, which were judged to be secondary to maternal toxicity. Animal 
reproduction studies have not been carried out with pseudoephedrine. 


Pregnancy Category C: The combination of terfenadine and pseudoephedrine hydrochloride (ina ratio of 1:2 


by weight) has been shown to produce reduced fetal weight in rats and rabbits at 42 times the human dose, 
and delayed ossification with wavy ribs in a few fetuses when given to rats at a dose of 63 times the human 
daily dose. There are no adequate and well controlled studies in pregnant women. Seldane-D should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers (see CONTRAINDICATIONS): Terfenadine has caused decreased pup weight gain and sur- 
vival in rats given doses 63 times and 125 times the human daily dose throughout pregnancy and lactation. 
Pediatric Use: Safety and effectiveness of Seldane-D in children below the age of 12 years have not been 
established. 


DECONGESTANT PRODUCT 
FOR FAST, UNSURPASSED 
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ADVERSE REACTIONS 

In double-blind, parallel, controlled studies in over 300 patients in whic Seldane-C was compared to 
extended-release pseudoephedrine, adverse reactions reported for greater tnan 1% of the patients receiving 
Seldane-D were not clinically different from those reported for patients receiving pseudoephedrine (see table 
below). 

Pseudoephedrine may cause ephedrine-like reactions such as tachycardic, palpitations, headache, dizzi- 
ness, or nausea. Sympathomimetic drugs have also been associated with certain untoward reactions includ- 
ing fear, anxiety, tenseness, restlessness, tremor, weakness, pallor, respiratory difficu'ty, dysuria, insom- 
nia, hallucinations, convulsions, CNS depression, arrhythmias, and cardiovascular collapse with hypotension. 
With terfenadine, rare reports of cardiovascular adverse effects have been "eceived which include arrhyth- 
mias (ventricular tachyarrhythmia, torsades de pointes, ventricular fibrillat‘on), hypotension, palpitations, 
and syncope. In controlled trials in otherwise normal patients with rhinitis.-at doses of 60 mg b.i.d. small 
increases in QTc interval were observed. Changes of this magnitude in a normal populetion are of doubtful 


Clinical significance. However, in another 
study (N=20 patients) at 300 mg b.i.d. a FREQUENTLY (>1%) REBORTED ADVERSE EVENTS 
FOR SELDANE-D IN DOUBLE-BLIND, 


mean increase in QTc of 10% (range -4% to 
+30%) (mean increase of 46 msec) was ob- PARALLEL, CONTROL_ED CLINICAL TRIALS* 
Percent of Patients Reporting | 





served without clinical signs or symptoms. | 
In controlled clinical trials with terfenadine, 

















using the recommended daily dose of 60 Adverse Seldane-D Pseudoephedrine Placebo 
mg oer the NN of a events Event (N-374) (N=287) (N=193) 
in patients receiving terfenadine was simi- : "T 5 — P 
lar to that reported in patients receiving ye ad System | 259 26.8 M 1 
placebo. These effects included: Central Headache 174 171 223 
Nervous System — Drowsiness, head- Drossines/Ceianón 72 49 114 
ache, fatigue, dizziness, nervousness, weak- Nervousness | 57 84 16 
ness, appetite increase; Gastrointestinal | Anorexia 17 38 0.0 
System — Abdominal distress, nausea, Fatinue 71 14 21 
vomiting, change in bowel habits; Eye, Ear, oe RR > 10 00 
Nose and Throat— Dry mouth/nose/throat, Irritability 11 00 10 
cough, sore throat, epistaxis; Skin— Erup- Disorientation T 0.0 05 
tion (including rash and urticaria) or itch- Increased Ene T 0.0 00 
ing. also reported spontaneously during Hynerkinesia ray 14 10 0.0 
e Midas t m terfenadine — alopecia Ni set i l 
(hair loss or thinning), anaphylaxis, angio- 

edema, bronchospasm, confusion, depres- | n hroat = p Me 
sion, galactorrhea, insomnia, menstrual | sere hin i ' 
disorders (including dysmenorrhea), mus- Nausea 55 66 52 
culoskeletal symptoms, nightmares, pares- Skin = 
thesia, photosensitivity, seizures, sinus | Rash d 0.0 0.0 
tachycardia, sweating, tremor, urinary fre- | Cardiovascular 
quency, and visual disturbances. Palpitations E 38 

Also in clinical trials, several instances of Allen Symotoms x i 

mild, or in one case, moderate transami- SO haa -9 17 

nase elevations were seen in patients re- Cough : B 03 

ceiving terfenadine. Mild elevations were ea i 

also seen in placebo treated patients. Mar- Infection, Upper 3 24 

keting experiences include isolated reports Respirato pp l 

of jaundice, cholestatic hepatitis and hepa- Taste Alleratons - 10 





titis. In most cases available information is 
incomplete. 

OVERDOSAGE 

Information d pona overdosage and its treatment appears im Full Prescribing Information. 
DOSAGE AND ADMINISTRATION 

Adults and children 12 years and older: one tablet swallowed whole, moming and night. 

HOW SUPPLIED 

Seldane-D Tablets containing 60 mg of terfenadine and 10 mg of pseudoephedrine hydrochloride in an outer 
press-coat for immediate release and 110 mg of pseudoephedrine hydrochloride in an extended-release 
core are supplied as follows: 

NDC 0068-0722-61: Bottles of 100 tablets. 

Tablets are white to off-white, biconvex capsule-shaped; debossed "SELDANE-D". Store at controlled rooms 
temperature (59°-86°F) (15°-30°C). Protect from moisture. 

Product Information as of June, 1991. 


MARION MERRELL DOW INC. 
KANSAS CITY, MO 64114 

U.S. Patent 3,878,217 and 4,929, 605 
Other patent applications pending. 








*Seldane-D B.I.D., pseudoepredrine 120 mg B.1.D. 


— M ————————MO E —— HH — ÁN: 


*in clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with Seldane (5.8%) did not differ significantly from placebo (6.2%). 
References: 1. Fink M, Irwin P Pharmakopsychiat. 1979,12:35-44. 2. Roehrs TA, Tietz El, Zorick FJ. et al Sleep. 1984,7(2):137-141. 3. Meador KJ, Loring DW, Thompson EE, et al J Allergy Clin Immunol 
198984:322-325. 4. Swire FMM, Marsden CA, Barber C, et al Psychopharmacol 198998425-429 5. Stroh JE Jr Ayars CH, Bernstein IL, et al. J Int Med Res. 1988:16:420-427 
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Sinusitis therapy 


^ Complication. Simplification. 
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Ki 
NIDIN" 
RGA Tablets 
(iodinated glycerol) 
Uncomplicates sinus therapy by promoting mucus drainage 
W Effective adjunctive therapy B! Single-agent mucolytic-expectorant 


- Compatible with the antibiotic of therapy 
yeur choice 


@ Helps drain mucopurulent secretions — B No drying of sinuses 


Please see following page for prescribing information. 


Wy, WALLACE LABORATORIES 

Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 

© 1991 Carter-Wallace, Inc. ® 
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ORGANIDIN 
(iodinated glycerol) 
Solution, Tablets, Elixir 


PEE prescribing, please consult complete product information, a brief summary of which 
ollows: 

INDICATIONS AND USAGE 

For adjunctive treatment as a mucolytic-expectorant in respiratory tract conditions such as 
bronchitis, bronchial asthma, pulmonary emphysema, cystic fibrosis, chronic sinusitis, or after 
surgery to help prevent atelectasis. 


CONTRAINDICATIONS 


History of marked sensitivity to inorganic iodides; hypersensitivity to any of the ingredients or 
related compounds; pregnancy; newborns; and nursing mothers. 


The human fetal thyroid begins to concentrate iodine in the 12th to 14th week of gestation and the 
use of inorganic iodides in pregnant women during this period and thereafter has rarely been 
reported to induce fetal goiter (with or without hypothyroidism) with the potential for airway 
obstruction. If the patient becomes pregnant while taking Organidin, the drug should be 
discontinued and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 


Discontinue use if rash or other evidence of hypersensitivity appears. Use with caution or avoid 
use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 


General: lodides have been reported to cause a flare-up of adolescent acne. Children with cystic 
fibrosis appear to have an exaggerated susceptibility to the goitrogenic effect of iodides. 


Dermatitis and other reversible manifestations of iodism have been reported with chronic use of 
norpan iodides. Keep this in mind in patients receiving these preparations for prolonged 
periods. 
rep Interactions: lodides may potentiate the hypothyroid effect of lithium and other antithyroid 
rugs. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Twenty-four (24) month carcinogenicity 
studies were conducted by the National Toxicology Program (NTP) in rats and mice using doses 
of iodinated glycerol that ranged between 13 and 52 times the recommended human dose. The 
conclusions of the NTP under the conditions of these gavage studies were species and sex 
specific and included the following: (1) no evidence of carcinogenicity in female F344/N rats; some 
evidence in male F344/N rats, based on increased incidences of a) mononuclear cell leukemia and 
b) follicular cell carcinomas of the thyroid gland. (There were no other chemical related 
nonneoplastic lesions of the thyroid gland in male or female rats.) S No evidence of 
carcinogenicity in male B6C3F1 mice; some evidence in female BEC3F1 mice, based on increased 
incidences of a) adenomas of the pituitary gland and b) neoplasms of the Harderian gland. The 
latter tumors were not found in the male mouse or in male or female rats. (There are no known 
human equivalents to mononuclear cell leukemia in the rat and Harderian gland neoplasms in the 
mouse.) The relevance of these findings to humans is not known. Both positive and negative 
results were found with iodinated glycerol in a standard battery of in vitro mutagenicity assays 
that were conducted with or without microsomal activation. In the only in vivo mutagenicity study 
that was conducted, the results were negative for genotoxic effects, in that no increase in 
micronucleated polychromatic erythrocytes was observed in the bone marrow of B6C3F1 mice 
after administration of either iodinated glycerol or 3-iodo-1, 2 propanediol. The relevance of these 
findings to humans is not known. No long-term animal studies on impairment of fertility have 
been performed with Organidin. 
Pregnancy: Teratogenic effects: Pregnancy Category X (see CONTRAINDICATIONS). 
Nursing Mothers: Do not administer to a nursing woman. 
ADVERSE REACTIONS 
Gastrointestinal irritation, rash, hypersensitivity, 
thyroid gland enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Experience has been rare; no reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
Adults Solution: 20 drops (60 mg) 4 times a day, with liquid. 
Tablets: 2 tablets 4 times a day, with liquid. 
Elixir: 1 teaspoonful 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
(One drop Solution equals approximately 3 mg of Organidin). 
HOW SUPPLIED 
Organidin is available as- 
olution: 5% — clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Tablets: 30 mg — round, scored, rose-colored tablets, in bottles of 100 (NDC 0037-4224-40). 
Elixir: 1.2% - clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and one 
gallon (NDC 0037-4213-40). 
Storage: Store at room temperature; avoid excessive heat. Keep bottle tightly closed. 
ORGANIDIN Solution and Elixir are Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 
Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humacao, Puerto Rico 00661 
ORGANIDIN Tablets are Manufactured by 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 Rev. 7/91 
WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 
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The answer to a 
time-consuming task . ,. 


Credentials Verification — It's important to both 
physicians and those evaluating them. Now 
available in your area, the National Physician 
Credentials Verification Service, AMA/NCVS;" " 
can make the process easier and better. 


Here's how 

For physicians: The AMA/NCVS sets up and 
maintains a permanent portfolio of verified 
information that can be used as the physician apolies 
for licensure or privileges. The physician no loncer 
needs to start from scratch each time an application 
is made. 


For hospitals/boards: The AMA/NCVS provides a 
summary report of core credentials that have been 
verified with primary sources. And for the core 
credentials it collects, the AMA/NCVS satisfies 
current standards defined in the Joint Commission 
Accreditation Manual for Hospitals for primary 
source verification. The credentials verifier no lcnger 
needs to reverify all information. 


The result 

It's called a win-win situation and, best of all, it’s 
operated by the most experienced provider of 
physician information: the American Medical 
Association. 


For information on the Service, contact your co- 
sponsoring Medical Society office or cal! the AMA 
at 1-800-677-NCVS. 


The AMA/NCVS — it means 
greater efficiency...quality assured. 


American Medical Association 





National 
Physician 
Credentials 
Verification 
Service" 
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You need an antibiotic 
at works here! 


iacet acm - > 


(cefuroxime axetil) ` 


| 125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tabiets 
BID oral cephalosporin therapy that stands out from the crowd ` 
J +’ 
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Ceftin® (cefuroxime axetil) Tablets BRIEF SUMMARY 


The is a brief . Bat 
Daten fh M pales oth RE. Ms en 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN* TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES 


As with other cephalosporins (and other broad-spectrum antibiotics), 
colitis has been reported with the use of Ceftin; 
s important to consider its diagnosis in patients who develop diarrhea in 
association with antibiotic uss. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is one primary cause of antibiotic-associated colitis. 
eB and colestipol resins have been shown to bind the toxin 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and en supple- 
mentation as indicated. Elderly patients may be susceptible to fluid losses and 
should be treated aggressively. Antiperistaltic agents such as opiates and 


diphenoxylate with atropine (8.9., Lomotil*) may prolong and/or worsen the 
condo d hod b wor Bsaudomarnbranous col o ssecad. 
When the colitis is not rel by drug discontinuation or when it is severe, 


metronidazole and oral vancomycin have been shown to be beneficial. Oral 
vancomycin is the treatment of choice for antibiotic-associated pseudo- 
produced by Clostridium difficile. Other causes of 


agents, e.g., antihistamines, amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin Tablets may result in 
Toc - If superinfection occurs during therapy, 
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tablets), but not with enzyme-based tests for glycosuria (8.9.. Clinistix”, 

Tes-Tape"). As a false-negative result may occur in the ferricyanide test, It is 

recommended that either the glucose oxidase or hexokinase method be to 
determine blood plasma glucose levels in patients receiving Ceftin Tablets. 

Cefuroxime does not interfere with the assay of serum and urine creatinine by the 


studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic of cefuroxime was found in standard laboratory tests. 
Reproductive studies revealed no of fertility in animals. 
Category B: studies have been performed in 
rats and mice at doses up to 50 to 160 times the human dose and have revealed no 


Hypersensitivity: Rash (0. l 
(0.2% of patients) have been observed. One case has 
been reported among the 1,600 treated with Ceftin Tablets. 


a delayed hypersensitivity reaction to Ceftin Tablets. 

As with other cephalosporins, hypersensitivity reactions including Stevens- 
Johnson syndrome, erythema multiforme, toxic epidermal necrolysis, drug fever, 
and anaphylaxis have been reported. 

Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients, 

Other: Vaginitis occurred in 1.9% of female patients. 

Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT 
SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed. 
Eosmphia (11% of patera) and Coombs’ test (0.4% of patients) have 


tests have been reported for : 
Reactions: Allergic reactions including colitis, renal 
dysfunction, toxic nephropathy, hepatic dysfunction including 
cholestasis, abdominal pain, superinfection, aplastic anemia, 
anemia, hemorrhage, and pain and/or phlebitis at the 


epoca agen have been implicated in triggering 
seizures, particularty in patients with renal impairment when the 


Altered Laboratory Tesis: Increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for urinary 
glucose, increased alkaline phosphatase, neutropenia, 

bilirubin, pancytopenia, 


llions Go 
idely Untreated 


A Depression Teleconference sponsored by __ 
the American Medical Association and 
the National Institute of Mental Health —. 





According to the National Institute of Mental Health, over 10 million 
Americans will suffer from depression at least once in their lives. 


Most patients are not seen by mental health professionals, but by primary 


care physicians. 


The American Medical Association and the National Institute of Mental 
Health are sponsoring a three-part teleconference at no cost to you, offering 
the primary care physician important information on diagnosing and 
treating depression among patients. 


You are invited, and encouraged, to attend this important series. There will 
be numerous satellite link-ups at hospitals throughout the United States. 
Call now to register and to find out the location nearest you. 


Schedule: 
Program One: 


Program Two: 


Program Three: 


To register for this 
free teleconference 
and to find out the 
location nearest you, 
call TOLL-FREE 1- 
800-262-3211. 





Epidemiology, Etiology, Diagnosis 
October 24, 1991 
2:00-3:30 pm (ET) 


Treatment: Pharmacology and Psychotherapy 
November 21, 1991 
2:00-3:30 pm (ET) 


Depression Among Special Populations 
December 11, 1991 
2:00-3:30 pm (ET) 


The American Medical Association is accredited by the Accreditation 
Council for Continuing Medical Education to sponsor continuing medical 


a 


education for physicians. The American Medical Association designates this 


continuing medical education activity for 1.5 credit hours of Category 1 of 
the Physician's Recognition Award of the American Medical Association. 
This program has been reviewed and is acceptable for 1.5 prescribec hours 
by the American Academy of Family Physicians. 

The American College of Obstetricians and Gynecologists has assigned 2 
cognates (formal learning) to this program. 
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DUCTS DIVISION 


Available soon from Marion Merrell Dow Inc 
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On-target for: 


E Efficacy—highly effective alone 
or Iin combination with Seldane" or 
Hismanal*** 


lal Safety—proven safe, even in 
children as young as 6 years old* 


E Comfort—;:ignificantly less 


stinging and burning than with 
flunisolide (p«O.05 ^ 


Water-based D.1.d. 


VANCENASE AQ 


ando Declomethasone dipropionate, 
monohydrate Nasal Spray, 0.042% 


* Calculated on the dried basis. 


The State of the Art 


t Seldane® is a registered trademark of Marion Merrell Dow Inc. 

t Ħismanal’ is a registered trademark of Janssen Pharmaceutica Inc. 

§ No significant difference from placebo in incidence of side effects in children 6 to 12 years old. The mast 
frequent side effects with beclomethasone dipropionate AQ in this study were transient burning or 
stinging in the nose, and headache. 

! im other studies, mild nasopharyngeal irritation has been reported in up to 24% of patients treated with 
Beclomethasone dipropionate aqueous spray. Transient nasal burning and stinging were reported in 
approximately 45% of patients treated with flunisolide spray. 

Art: The Birth of Venus, by Botticelli (ca. 1480). 


Please see next page for references and a brief summary of prescribing information. 
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dipropionate aqueous nasal spray with terfenadine tablets in seasonal allergic rhinitis. Curr Med 
Res Opin. 1985;9(8):560-567. 2. Juniper EF, Kline PA, Hargreave FE, et al. Comparison of bec- 
lomethasone dipropionate aqueous nasal spray, astemizole, and the combination in the prophy- 
lactic treatment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 
1989:83:627-633. 3. Salomonsson P, Gottberg L, Heilborn H, Norrlind K, Pegelow K-O. Efficacy 
of an oral antihistamine, astemizole, as compared to a nasal steroid "s in hay fever. Allergy. 
1988;43(3):214-218. 4. Kobayashi RH, Tinkelman DG, Reese ME, Sykes RS, Pakes GE. 
Beclomethasone dipropionate aqueous nasal spray for seasonal allergic rhinitis in children. Ann 
Allergy. 1989;62:205-208. 5. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of 
two dosing regimens of beclomethasone dipropionate aqueous nasal spray and flunisolide 
nasal spray in the treatment of acute seasonal rhinitis. /mmuno! Allergy Pract. 1987;9(5):11-16. 


VANCENASE' AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
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Functional, Histelogic, and Biomechanical Evaluation 
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e Bone morphogenetic protein-2 (BMP-2) 
is a human recombinant bone-inducing fac- 
tor that stimulates Done formation within 
14 days. Twenty-six dogs underwent recon- 
struction of 3-cm full-thickness mandibular 
defects. After stabilizing the defects with 
onstruction plates, test 
implants cemposed of imactive dog bone 
matrix carrier and human recombinant 
BMP-2 were placed in defects of 12 animals 
(group 1). Control implants (carrier without 
BMP-2) were used in 10 animals (group 2), 
and no implants were placed in mandibular 
defects of four animals (group 3). Animals 
were killed at 3 and 5 months. The recon- 
structed segments were evaluated by roent- 
genography. analysis of functional stability, 
histology, histomorp^ometry, and analysis 
of biomechanical strength using three-point 
bend testing. In group 1, reconstruction 
plates were removed at 10 weeks because 
stiff, noncompressibie mineralized bone 
formed acress the defects, allowing the 
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Wis the advert of mandibular re- 

construction plates and micro- 
vascular transfer of osseomyocutan- 
eous free flaps, surgeons have the 
capability of reconstructing large man- 
dibular defects produced by cancer 
surgery or trauma. Titanium recon- 
struction plates and trays provide ex- 
cellent temporary'stability across man- 
dibular defects, but lack of viable bone 


bridging the defeet ean result in expo- 


sure of the appliance, infection, bony 
erosion, mandibular instability, and, 
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animals to chew a solid diet. The defects 
from groups 2 and 3 showed minimal, if 
any, bone formation and remained grossly 
unstable, prohibiting plate removal or ad- 
vancement to a solid diet. Histomorpho- 
metric analysis at 6 months revealed that 
68% of the group 1 implants were replaced 
by mineralized bone, whereas mineralized 
bone occupied less than 4% of the implants 
in groups 2 and 3. Biomechanical testing at 
6 months revealed that the average bending 
strength of the reconstructed hemimandi- 
bles (expressed as a percentage of the 
contralateral hemimandible) was 27% for 
group 1 and 0% for group 2. The biome- 
chanical strength of the defects recon- 
structed with BMP-2 increased significantly 
from 3 to 6 months and was related to 
degree of mineralization and thickness of 
bone bridging the defect. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1101-1112) 


ultimately, facial deformity. Autolo- 
gous bone grafts must be harvested 
from a donor site (iliac crest or rib) and 
usually provide insufficient bone that 
is prone to infection and/or resorption. 
Microsurgical transfers of free bone 
grafts with attached soft-tissue and 
blood vessels can close bony defects 
with an immediate source of blood 
supply to the graft. These techniques 
are time-consuming, can produce a 
great deal of morbidity, and can only 
be used by surgeons specially trained 
in microvascular tissue transfer. Fur- 
thermore, the bone provided is often 
limited in quantity, rectilinear, and not 
readily contoured to reconstruct curvi- 
linear segments of the mandible (ante- 
rior arch). Even after reestablishment 
of mandibular continuity using pres- 
ently accepted techniques, the major- 
ity of patients cannot wear dental ap- 
pliances." They gain a cosmetic 
benefit but with little improvement in 
masticatory function. Reconstructive 
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surgeons should have at their disposal 
a bone substitute that would be reli- 
able, biocompatible, easy to use, and 
long-lasting and that would restore 
mandibular continuity with little asso- 
ciated morbidity. 

The ideal method for replacing lost 
mandibular bone would be to induce 
growth of host replacement bone that 
would bridge an entire defect by 
means of a bone-inducing implant. In 
1965, Urist' reported incontrovertible 
evidence that rat bone demineralized 
in hydrochloric acid (0.6) induced 
bone formation. Unfortunately, bone 
formation was variable and appeared 
to be dependent on several factors, 
including site of implantation and 
method of preparation. Demineralized 
bone has been shown to work well in 
fresh bony defects with abundant via- 
ble bone cells (osteoblasts and osteo- 
clasts) and periosteum.” Hewever, de- 
mineralized bene implants tend to 
resorb when used in nonbony sites 
(subcutaneous, intramuscular, or in a 
region with abundant scar tissue)" 
Furthermore, demineralized bone is an 
allograft, and despite sterilizing treat- 
ment with gamma irradiation using 
cobalt 60, one cannot rule out the 
possibility of transmitting infectious 
diseases. 

The major problem with demineral- 
ized bone is that the amount of bone- 
inducing activity present in the im- 
plant is insufficient to induce bone 
formation in most nonbony sites.” Sev- 
eral proteins have been purified from 
bone matrix in an effort to extract the 
actual bone-inducing factor(s) present 
in demineralized bone. Urist et al" 
used a nondestructive method of dif- 
ferential solubilization to isolate a gly- 
coprotein called bone morphogenetic 
protein. Even though this protein did 
stimulate bone formation in several 
animal models, it was not purified to 
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e. homogeneity (not 10096 pure) and was 


contaminated by other molecules that 
may have been responsible for the 


. actual bone-inducing activity. Wang et 


al" have described a homogeneous hu- 
man, recombinant bone-inducing factor 
that they called bone morphogenetic 
protein-2 (BMP-2) The novel BMP-2 
molecule is one of a group of seven 
polypeptides designated bone morpho- 
genetic proteins 1 through 7.” Implan- 
tation of recombinant BMP-2 in the rat 
ectopic model induced bone formation 
by day 14." This protein is a novel 
tissue factor that presumably trans- 
forms primitive mesenchymal cells into 
osteoblasts that form host bone." Be- 
cause this molecule is recombinant it 
(1) is free of contaminating proteins 
that may possess bone-inducing activi- 
ty and (2) has the potential to be 
produced in large (commercial) quanti- 
ties for clinical use. The fact that this 
molecule is human and recombinant 
distinguishes it from numerous partial- 
ly purified bone-inducing preparations 
that are contaminated with other pro- 
teins and obtained from xenogeneic 
(bovine) bone. Partially purified xeno- 
geneic preparations are not practical 
for clinical use because microgram 
quantities are purified from kilograms 
of bovine bone, making large-scale 
commercial production very costly and 
impractical. 

In this study, dog bone matrix im- 
plants containing human recombinant 
BMP-2 were used to reconstruct 3-cm 
full-thickness segmental defects in the 
dog mandible. The purpose of this 
study was to evaluate the ability of the 
BMP-2 implants to (1) form host bone 
and restore mandibular continuity and 
(2) provide functional stability. We 
also sought to evaluate the tissue occu- 
pying the defects by histologic and 
histomorphometric analysis and quan- 
titate the biomechanical strength of 
the reconstructed segments. 


SUBJECTS AND METHODS 
Preparation of the Implant 


The carrier material used in this study was 
demineralized dog bone powder matrix that 
was treated with guanidinium chloride to ex- 
tract any proteins that may possess inherent 
bone-inducing activity. Test implants con- 
sisted of 0.5 g of inactive dog bone powder 
matrix with 250 ug of human recombinant 
BMP-2 (10 ug of BMP-2 was added to every 
20 mg of bone matrix) and 5 mmol/L of 


Type of Time 


Implant" 
Inactive dog bone 
matrix carrier 
with BMP-2 (test) 
Inactive dog bone 
matrix carrier 


without BMP-2 


Interval, mo 


No. of Dogs 


Biomechanical 
Testing 


Histomorphometry 





(control implant) 


* BMP-2 indicates bone morphogenetic protein-2. 


e-aminocaproic acid. Control implants con- 
sisted of inactive dog bone matrix carrier 
without BMP-2 and 5 mmol/L of e-aminoca- 
proic acid. The implants were provided in a 
freeze-dried form (powder) that was steril- 
ized with ethylene oxide and stored in a 5-mL 
syringe (Geneties Institute, Cambridge, 
Mass). 

At the time of implantation, the freeze- 
dried implant material was mixed with 4 mL 
of fresh autologous blood and allowed to form 
a firm clot in the 5-mL syringe. The e-amino- 
caproic acid was added to the implant to help 
stabilize the clot. After the clot set for 30 to 
40 minutes, the implant material was allowed 
to slide out of the barrel of the syringe into 
the defect. 


Management of the Animals 


Adult hounds weighing between 22 and 
25 kg were studied according to a protocol 
approved by the Institutional Animal Care 
Committee of the University of Illinois Col- 
lege of Medicine, Chicago. Surgery was per- 
formed using endotracheal fluothane anes- 
thesia after induction with thiamylal sodium 
(15 to 20 mg/kg intravenously). 


Stratification of the Study 


To test the validity and feasibility of this 
animal model and set up specific end points 
for analysis and criteria for mandibular sta- 
bility, pilot data were collected from a four- 
animal pilot study. Two of these animals had 
BMP-2 implants, one had a control implant 
without BMP-2, and the last had no implant. 
These animals were killed at 3 to 12 months. 
These pilot data were also used to help strati- 
fy this study and determine the number of 
animals necessary to obtain statistically sig- 
nificant data. 

The 26 animals used in this study (exclud- 
ing four pilot animals) were divided into 
three groups (Table 1). Group 1 animals re- 
ceived test implants (carrier with BMP-2), 
and group 2 animals received control im- 
plants (carrier material without BMP-2). In 
group 3, no implant was placed into the de- 
fect. Twelve animals were in group 1; six 
were killed at 3 months and six at 6 months. 
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Ten animals were in group 2; six were killed 
at 3 months and four at 6 menths. Half of the 
animals killed in each of the time intervals 
were used for histologic and histomorpho- 
metric analysis, and the other half were used 
for biomechanical testing. Group 3 eonsisted 
of four animals; two were killed at 3 months 
and two at 6 months. All four of the group 3 
animals were used for histologic and histo- 
morphometric analysis. The stratification of 
the study is summarized in Table 1. 


Preparation of the Cervical 
Feeding Esophagostomy 


A cervical feeding esophagostonry was es- 
tablished at the time of reconstruction to 
permit early feeding of the animals. As a 
conduit off the distal cervical esophagus, the 
esophagostomy bypassed the oral cavity to 
prevent food particle contamination of the 
intraoral suture line and providec time for, ~® 
stabilization of the implant without pressure 
from mastication on the site of reconstruc- 
tion. 

An 8-cm midline incision was made in the 
lower aspect of the neck 5 to 6 em above the 
sternal notch. The left sternomastoid muscle 
was dissected laterally, freeing it from the 
trachea and surrounding structures. The 
esophagus was identified immediately poste- 
rior to the trachea. After identifymg the ca- 
rotid artery, jugular vein, and vagus nerve, 
an 8-cm segment of esophagus was dissected 
from its fine areolar tissue attachments (Fig. « 
1, top left). At this point, a 3-cm incision was 
made through the skin of the left lateral as- 
pect of the neck, where a discrete division 
between the lateral neck muscles could be 
seen. The freed segment of esopaagus was 
then pulled through the ostomy inzision, and 
a posterior anchoring suture was tied to the 
muscularis layer of the esophagus and an- 
chored deep into the dermis. The anchoring 
suture helped prevent the esophagus from 
pulling away from the ostomy site. 

An incision was made through the museu- 
laris layer of the esophagus parallel to the 
muscle fibers, and a 2-cm incisior was made 
in the mucosa to enter the lumen (Fig 1, top» ™ 
right). The mucosa and muscularis were su- 
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tured with 3-0 polyglactia 910 (Vicryl) to the 
edges of the ostomy ineision. Three other 
deep anchoring sutures fixed the adjacent 
esophagus to the surrounding dermis, en- 


. „ Compassing enough muscularis to stabilize 
Y the esophagus to the lateral cervical skin (Fig 


Y 


r 


* 
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1, bottom). The e incision was closed in 
two layers, leaving two Penrose drains in 
place for 48 hours. The esophagostomy was 
created immediately befcre the mandibular 
reconstruction. | 

This type of esophagostomy allowed the 
animals to be fed via a catheter inserted into 
the esophagus. However, the orientation of 
the esophagostomy as a cenduit off the distal 
cervical esephagus also allowed the animals 
to take food orally with mo obstruction, de- 
spite the preseneeof the esophagostomy. 


Mandibular Reconstruction 


After completion of the-esophagostomy, a 
6-em skin incision was made parallel to the 
inferior border of the right mandibular body. 
After identifying the mandible and masseter 
muscle, an ineision was made through the 
periosteum along inferior border of the 
mandible. A periosteal elevator was used to 
elevate periosteum along both sides of the 
mandible, from the mental foramen to the 


mandibular angle postericrly. Then, a 3-cm . 


defect was marked on the mandible to include 
the first molar and fourth premolar teeth. To 
prevent disrupting the girgiva of surround- 
ing teeth, a 3-0 polyglactin 910 suture was 
passed between the teeth, securing the gin- 
giva to the adjacent teeth (third premolar 
and second molar) that were left in place. 
Taking care not to tear the-gingival tissue, a 
periosteal elevater was used to elevate it 
from the teeth of the 3-cm segment that was 
to be resected. 

A 10-hole Am E steel reconstruction 
plate (AO-ASIF, Synthes Maxillofacial, Pao- 
li, Pa) was bent to match tae contour of the 
buccal surface of the mandible. Using an air- 
driven drill and 2-mm dril! bit, three holes 
were drilled on side of the measured 
defect, taking care that the plate did not 
impinge on the tal nerve. Holes were 
then measured with a depth gauge and then 
tapped, and the plate was stabilized with six 
2.7-mm cortieal serews (Fig 2, top left). After 
removing the a 3-em full-thickness 
mandibular defeet with teeth was created 
with a high-speed p atie saw (Fig 2, top 
right) The mandible was completely sec- 
tioned so that proximal and distal segments 
were separated by 3 em. Electrocautery was 
used to stop bleeding from the ends of the 
defect. The reconstruction plate was reap- 
plied to stabiliz ‘mandible in its original 
preinjury orientation to ensure good dental 
occlusion (Fig 2, bottom le*t) Alveoloplas- 
ties were performed using a high-speed cut- 





. Vting burr to round off any sharp bony areas 


along the edges of the defec-. The intraoral 
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defect was closed with 3-0 polyglactin 910 
mattress sutures to provide a water-tight 
seal. 

The periosteum along both sides of the 
defect was elevated and resected to ensure 
that no periosteum was contacting the im- 
plant. Then, a thin areolar tissue flap was 
elevated along the buccal side of the defect 
and wrapped around the reconstruction plate 
to prevent bony ingrowth into the plate 
holes. This technique of enveloping the re- 
construction plate also helped to facilitate 
plate removal at the designated time. 

At this point, the defect was copiously irri- 
gated with sterile saline. After achieving he- 
mostasis, the test (carrier with BMP-2) or 
control (carrier without BMP-2) implants 
were allowed to slide out of the barrel of the 
5-mL syringe into the mandibular defect (Fig 
2, bottom right). The implants had the con- 
sistency of a firm fibrin clot and could be 
readily manipulated to occupy the contour of 
the defect. In the no-implant group, the man- 
dibular defect was simply irrigated and left 
vacant. The wounds were closed in two lay- 
ers. Postoperative roentgenograms were 
taken to document plate position, dental oc- 
clusion, and mandibular defect size and 
position. 


Postoperative Care of the Animals 


Animals were not allowed to take anything 
by mouth for 14 days. Intravenous catheters 
with heparin locks were left in place for 
48 hours to allow infusion of daily fluid re- 
quirements and administration of cephazolin 
sodium (500 mg, intravenously every 12 
hours for the first 2 days). On the third post- 
operative day, animals were given a liquid 
diet (Ensure, Ross Laboratories, Columbus, 
Ohio) administered with a 60-mL Toomey 
syringe and a Foley catheter (22F) inserted 
through the esophagostomy into the stomach 
(Fig 3). The animals were given three cans 
(250 mL per can) of Ensure twice a day, 
providing a total daily caloric intake of 5250 J 
(6.3 J/mL). Animals tolerated feedings well 
with no apparent discomfort and were exam- 
ined once a day and weighed every other day 
to be sure they were not losing weight or 
becoming dehydrated. 

On the 14th day postoperatively, esopha- 
gostomy feedings were stopped, and animals 
were allowed to take a soft diet orally. By this 
time, the intraoral suture line was complete- 
ly healed, and the site of reconstruction had 
time to stabilize. At 10 weeks, the animals 
began a solid diet if specific criteria for man- 
dibular stability were met. 


Method of Analysis 


To evaluate the ability of BMP-2 to form 
bone in a full-thickness canine segmental 
mandibular defect, the variables assessed 
were the following: (1) functional stability of 
the reconstructed segment; (2) contour, 
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(3) amount of mineralized bone formation 
(percentage area of defect tissue replaced by 
mineralized bone); and (4) biomechanical 
strength of the reconstructec segment com- 
pared with the contralateral nonoperated 
hemimandible and control implants (group 
2). The immunogenicity of BMP-2 was evalu- 
ated to determine if the animals formed anti- 
bodies to human recombinant-BMP-2. 


Roentgencgraphv and 
Physical Examination 


The animals were sedated before the 
roentgenograms were administered, using 
atropine sulfate (0.05 mg/kg, intramuseular- 
ly) and 2.5% thiamylal sodium (1 mL/kg). 
Lateral roentgenograms of each mandible 
were taken with a collimator rotating anode 
tube-type machine (Universa! Allied Imag- 
ing, Chicago, Ill) at settings of 300 mA, 0.05 
second, and 59 kV peak immediately follow- 
ing reconstruction. Roentgerograms were 
also taken at monthly intervals and just be- 
fore the animals were killed. While under 
sedation for the roentgenograms, the recon- 
strueted segments were carefully examined 
and palpated to evaluate the contour and 
character (hardness and stiffness) of the im- 
plants. The contour of the implants was com- 
pared with the surrounding edges of the 
mandibular defect. Additional roentgeno- 
grams and precise mandibular measure- 
ments were taken of the harvested recon- 
structed segments of the mandible when the 
animals were killed. 


Analysis of Functional Stability 


Animals underwent removal of the recon- 
struction plates at 10 weeks if the defects 
appeared stable by roentgenographic evalu- 
ation and physical examination. Roentgeno- 
graphic criteria for stability cf the recon- 
structed segments included (1) evidence of 
mineralized bone formation across the entire 
defect and (2) evidence of integration of the 
new bone with the edges of the defect. Stabil- 
ity of the reconstructed segment was also 
based on physical examination, which re- 
vealed palpable bone formatiom across the 
entire defect. Specific criteria indicating sta- 
bility of the new bone ineluded the following: 
(1) noncompressibility, (2) stiffness (enough 
to resist bending), and (3) approximation of 
the dimensions of the defect. These criteria 
are subjective in nature; however, informa- 
tion obtained from the pilot studies indicated 
that the degree of bone formatiorzat 10 weeks 
in animals with BMP-2 implants was suffi- 
cient to support mastication in the absence of 
the reconstruction plate if these criteria were 
met. 

After plate removal, animals began a solid 
diet until the time when the arimals were 
killed. The ability of the animals to tolerate a 
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solid diet was evaluated by the following cri- 
teria: (1) observation of their eating habits, 
(2) amount of food intake, and (3) weight loss. 
Plate removal was not attempted in any ani- 
mals in group 2 (control implants without 
BMP-2) or group 3 (no implants), because 
pilot studies revealed gross instability of the 
reconstrueted segment when roentgeno- 
graphie evaluation and physical examination 
revealed no evidence of bone formation 
across the defect. In these animals, the 
plates were left in place until the animals 
were killed at 3 or 6 months after the 
reconstruction. 


Immunoreactivity to BMP-2 


Immunoreactivity to human recombinant 
BMP-2 was assayed in all animals used in this 
study. Serum was prepared from blood 
drawn just before sacrifice and stored at 
— 80*C. Immunoreactivity to human recom- 
binant BMP-2 was determined by immuno- 
blot and visualized (iodine 125-labeled Pro- 
tein-A, New England Nuclear, Boston, 
Mass). ” 


Harvesting Specimens 


After 3 or 6 months, the animals were 
killed, and the entire mandible was harvest- 
ed from each animal, leaving the gingival 
mucosa intact around the site of the recon- 
structed segment. At the midpoint of the 
reconstructed segments, height measure- 
ments were made in the vertical plane, and 
width measurements were made in the trans- 
verse plane. In the contralateral nonoper- 
ated hemimandible, height measurements 
were made at the first molar from the lower 
border of the mandible to the superior mar- 
gin of the alveolar process. Width measure- 
ments were made from the lingual cortex to 
the buccal cortex at the widest point of the 
mandible in the region of the first molar. The 
mean measurements of the reconstructed 
segments were expressed as a percentage of 
the mean measurements of the contralateral 
nonoperated hemimandible. After photo- 
graphic and roentgenographic documenta- 
tion, the specimens used for histologic and 
histomorphometrie analysis were cut to a 
6.5-cm segment, leaving at least a 1.5-cm cuff 
of normal mandible on both sides of the re- 
constructed defect. Mandibles submitted for 
biomechanical testing were cut into longer 
hemimandibular segments that allowed in- 
sertion into the apparatus used for three- 
point bend testing. Implants harvested for 
biomechanical testing were packaged and 
frozen so all could be tested at the completion 
of the study. 


Histologic and 
Histomorphometric Analysis 


Specimens submitted for histologic and 
histomorphometrie analysis were fixed in 


phosphate-buffered formaldehyde and em- 
bedded in methylmethacrylate. After the 
embedded specimens were allowed to cure, 
the blocks were cut as follows. An initial cut 
was made longitudinally (sagittal plane) 
close to the center of the specimen with an 
Isomet precision saw (Buehler, Lake Bluff, 
Ill). To reach the midsagittal plane, further 
longitudinal sections were taken across the 
entire length of the specimen (thickness, 
10 jum) with a Polycut-S microtome (Rei- 
chert-Jung, Nussloch, Germany). Final sec- 
tions were cut (thickness, 5 pm) and then 
treated according to the method of Schenk et 
al“ and stained with a modified von Kossa's 
stain containing silver nitrate, basic fuchsin, 
and toluidine blue O. The silver nitrate 
stained all mineralized bone black, allowing 
quantitation of the extent of mineralization. 
Using an Optimax 5 image analyzer (Analyti- 
cal Measuring System Ltd, Cambridge, En- 
gland), the area density of mineralized tissue 
was measured by determining the percent- 
age of mineralized area per standard tissue 
area. Since area density equals volume densi- 
ty (assuming new bone is evenly distributed 
in the defect), the percentage volume of the 
tissue occupying the defect that had formed 
mineralized bone could be determined." Af- 
ter determining the means and SDs, statisti- 
cal analysis was performed to compare the 
percentage area of mineralized bone in 
groups 1, 2, and 3. Analysis of variance and 
Tukey's multiple comparisons method were 
used to determine if the differences between 
the group means were significant statistical- 
ly with respect to time effects or treatment 
effects. 


Biomechanical Testing 


Three-point bend testing was performed 
on the reconstructed hemimandible and the 
contralateral (nonoperated side) hemimandi- 
ble of all animals designated for biomechani- 
cal testing. To compare the reconstructed 
hemimandible with the contralateral hemi- 
mandible, a control experiment was per- 
formed to validate that such a comparison 
could be made. The right and left hemimandi- 
bles of eight normal dogs underwent three- 
point bend testing to determine the variabili- 
ty between both sides. A classic analysis of 
means was used to analyze the mean ratios of 
the failure moments between the right and 
left hemimandibles (both sides unoperated). 

Hemimandibles were stripped of soft tis- 
sues and placed within the three-point bend- 
ing system. The central load point was ori- 
ented between the fourth premolar and the 
first molar (Fig 4) or at the midpoint of the 
reconstructed segment. The other two load 
points were set 5.4 cm from the central load 
point. Mandibles were tested to failure in 
three-point bending, with the lingual surface 
in tension, using an Instron 1331 servohy- 
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draulic materials-testing system (Instron, 
Canton, Mass). A stroke rate of 1 mm/min 
was applied to a maximum central load point 
displacement of 10 mm. Moment and dis- 
placement data were recorded using note- 
book software (Labtech Notebook, Labora- V 
tory Technologies Corp, Wilmington, Mass) 
on a personal computer usinæan 80386 micro- 
processor (Intel, Santa Clara, Calif). Failure 
was defined as the maximum moment record- 
ed during the test. Equivalent bending rigid- 
ity was determined for the initial linear seg- 
ment of the data (if a linear region existed). 
After determining the maximum moment of 
the reconstructed segment, the bending 
strength was also expressed as the percent- 
age of the maximum moment of the contralat- 
eral hemimandible. 


Statistical analysis was performed on the 
maximum moment values (N — m) for groups Y 
1 and 2. After determining the means and 
SDs for the maximum moments of the recon- 
structed segments and percentage of the 
maximum moment of the contralateral hemi- 
mandible, analysis of variance and Tukey's 
methods of multiple comparisons were used 
to determine if the time effects and treat- 
ment effects between groupsmeans were sig- 
nificant statistically. 

In another experiment, 2!) normal unoper- 
ated hemimandibles were harvested and 
used to evaluate the biomeehanical strength 
of mandibles reconstructed with only a stain- 
less steel or titanium reconstruction plate. 
Employing the same technique used on the 
study animals, 10-hole reconstruction plates 
(AO-ASIF, Synthes Maxillofacial, Paoli, Pa) 4 
were contoured to the buccal surface of the 
body of the harvested hemimandibles. Plates 
were fixed to the hemimandibles using six 
2.7-mm cortical screws, with three screws on 
each side of the proposed 3-cm full-thickness 
mandibular defect. The plates were removed 
and the hemimandibles were sectioned, leav- 
ing proximal and distal segments separated 
by 3 em. Plates were reapplied to stabilize 
the hemimandibles in their original preinjury 
orientation. Ten hemimandibles were recon- 
structed with stainless steel plates and 
screws, and 10 were reconstructed with tita- - 
nium plates and screws. Three-point bend 
testing was performed with the central load 
point in the middle of the plate. The other two 
load points were set 5.4 cm from the central 
load point. The maximum moment was deter- 
mined using a stroke rate of 1 mm/min witha 
maximum central load point displacement of 
10 mm. After determining means and SDs, 
the mean maximum moment of the hemiman- 
dibles reconstructed with BMP-2 was com- 
pared with those bridged by only a recon- 
struction plate. Analysis of variance and 
Tukeys method of multiple comparisons 
were used to determine if statistically signifi- 
cant differences in biomechanical strengths 
existed between mandibles reconstructed 
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Fig 1.—Cervicai feeding esophagostomy. Top 
left, The esophagus we identified posterior to 
the trachea and an 8-cnvsegment was dissected 
free fram surreunding tissues. E indicates 
esophagus. Top right, Arter the esophagus was 
brought through a small lateral neck incision (site 
of esophagostomy), an imcision was made in the 
lateral wall of the esophagus, and the lumen was 
identifiec. L indicates lumen of esophagus. Bot- 
tom, Esophagostomy shown as a conduit off the 
distal cervical esophagus, permitting unob- 
structed passage of fooc from above. Note how 
the anchoring sutures fix the esophagostomy to 
the lateral cervical wall. E indicates esophagus; 
arrows, esophagostomy suture line. 





Fig 2.—Mandibular reconstruction. Top left, 
Stainless steel reconstructien plate contoured 
and fixed to the buccal surface of the mandible 
with three cortical serews on each side of the 
proposed 3-em defeet. Top nght, Full-thickness 
(3-cm) mandibular segment including fourth pre- 
molar and first molar. Bottom left, Reconstruc- 
tion plate reapplied to stabilze mandible in its 
Original preinjury orientation Bottom right, Im- 
plant was mixed with autologous blood and al- 
lowed to clot. The impiant was then placed in the 
defect and molded tc contaet the edges of the 
bony defect. Note how a thin layer of areolar 
tissue (arrows) has been usec to cover the plate. 
The letter "i" indicatesimplant 
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Fig 4.— Control, nonoperated hemimandible loaded into the three-point 
bending apparatus. Arrow indicates direction of the load. 





Fig 3.—Esophagostomy tube feedings. Foley 
catheter and 60-mL syringe were used to instill 
feedings through the esophagostomy directly 
into the stomach. 


Fig 5.— Group 1 (3-month specimen). Top left, Harvested reconstructed segment shows bone formation across the 3-cm defect. 
Arrows point to edges of the defect. Top center, Roentgenogram demonstrating fully mineralized bone growth across the defect. 
Arrows mark edges of defect. Top right, Histologic section demonstrating mineralized bone extending across the defect. 
Mineralized bone is represented by the black-stained area and occupied 5296 of the tissue within this defect. Arrows mark edges of 
the defect (modified von Kossas stain, original magnification x 0.5). Bottom left, Active bone formation with plump osteoblasts 
(arrows), osteoid seams, and blood vessels (curved arrows). B indicates mineralized bone (modified von Kossas stain, original 
magnification x 250). Bottom right, Interface between new bone on the left (b) and old bone on the right (B). Arrows point to the 
region of transition from the new bone to the old bone. Note the excellent degree of integration of the new bone (modified von 
Kossas stain, original magnification x 25). 
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with BMP-2 il mandibles reconstructed 
with only a metal plate. 


RESULTS 


The results ef the pilot study were 
not included in the compilation of the 
data of the 26 animals stratified into 


groups 1, 2, and 3. 


Complications 


All animals survived the duration of 
the study, tolerating 14 days of eso- 
phagostomy feedings with less than a 
5% weight loss, which was rapidly 
corrected once the anrmals were start- 
ed on a seft diet. The animals actually 
learned to anticipate their tube feed- 
sitting still amd cooperating 
throughout the entire feeding process. 
After completien of esophagostomy 
feedings, the stoma gradually con- 
stricted to a ll opening within 
6 weeks. In three animals, saliva and 
orally ingested food leaked out of the 
esophagostomy, requimng insertion of 
several sutures to close the stoma. 
Despite the presence of the esophagos- 
tomy, no obstruetion c? the passage of 
solid food to the stcmach could be 
found. | 

Seromas of the lower part of the 
neck developed in si- animals in a 
region of cervieal skn redundancy. 


« Four of these seromas resolved after 


aspiration. Seromas developed in two 
animals, resulting in partial dehiscence 
of the esophagostomy suture line. In 
both of these eases, a minor surgical 
procedure was required to resuture 
the esophagus to the skin. 

Infections did not develop in any of 
the group 1 animals test implants, 
carrier with BMP-2). However, local- 
ized infections developed in three ani- 
mals from group 2 (centrol implant, 


‘` carrier without BMP-2) at the implant 


4«  Roentgenogr 


site. These infections cleared with a 
10-day course of antibiotic therapy 
(cephalexin, orally). Small (1- to 2- 
mm), nondraining fistulas developed in 
two group 2 animals at the site of the 
intraoral suture line the persisted un- 
til the animals were kilied. These ani- 
mals remained asymptematie and did 
not require any ii 'gical management. 


Roentgenographic Analysis 
and D Examination 


taken immediately 
after surgery documented good plate 
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position, alignment of the mandible, 
dental occlusion, and defect size. In 
group 1 animals (test implants with 
BMP-2), earliest bone formation across 
the defect was detected roentgeno- 
graphically at 21 days. Later roentgen- 
ograms revealed increasing bone den- 
sity with evenly distributed bone 
formation occurring throughout the 
entire defect. Palpation of the recon- 
structed segments as early as 5 weeks 
revealed stiff, noncompressible bone 
bridging the defect, with mandibular 
height along the vertical axis of the 
mandible that compared favorably 
with normal bone surrounding the 
mandibular defect. The reconstructed 
segments demonstrated a slight de- 
crease in width along the transverse 
axis when compared with normal bone 
surrounding the mandibular defect. 
The mucosal suture lines were healed 
well in all animals in group 1. 

Roentgenographic evaluation of 
group 2 animals (control implants with- 
out BMP-2) revealed minimal, if any, 
bone formation across the defect at 
ə and 6 months, with a large gap 
between both segments. Analysis of 
group 3 animals (no implant) at 3 and 
6 months revealed no bone formation 
across the defects. 

Palpation of the reconstructed seg- 
ments of the animals in groups 2 and 3 
revealed an empty defect bridged by a 
reconstruction plate with no palpable 
bone formation. The sites of the muco- 
sal defects were well healed, except for 
the two animals in group 2 with small 
nondraining fistulas. 


Functional Stability of the 
Reconstructed Segments 


Early removal of the stainless steel 
reconstruction plates allowed evalua- 
tion of the functional stability of the 
reconstructed segment of the mandi- 
ble. Plates were removed at 10 weeks 
in all animals in group 1 because new 
mineralized, stiff, noncompressible 
bone formed across the defects and 
appeared to be integrated with the 
edges of the defect. All of these ani- 
mals tolerated a solid pellet diet, chew- 
ing their food without difficulty, evi- 
dence of discomfort, or weight loss. 
Plates were also removed at 10 weeks 
in group 1 animals (BMP-2 implants) 
that were killed at 6 months. These 
animals also tolerated a solid pellet 
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diet without problems. 

Plate remeval was not attempted in 
any of the animals in grcup 2 (control 
implant) or group 3 (no implant) be- 
cause of obvious instability of the re- 
constructed segments that showed 
minimal or no bone formation across 
the defects. Animals in groups 2 and 3 
remained on a soft diet throughout the 
course of the study. 


Immunoreactivity tc BMP-2 


No antibodies to human recombinant 
BMP-2 were detected im any of the 
animals by immunoblot using 0.5 pg of 
BMP-2 and a 1:100 dilution of serum. 


Analysis of Harvested Specimens 


Group 1 (test implants with BMP-2) 
specimens revealed extensive bone 
formation across the entire defect at 
3 and 6 months. The contour of the 
reconstructed segments approximated 
the contour of the surrounding mandi- 
ble with no evidence of bone growth 
beyond the margins of the defect (Fig 
5, top left). Mandibular measurements 
(mean) revealed that height along the 
vertical axis of the reconstructed seg- 
ments approximated 86% cf the height 
of the contralateral, nonoperated 
hemimandible. However, the mean 
width of the reconstructed segments 
along the transverse axis approximat- 
ed 62% of the corresponding measure- 
ments of the contralateral nonoperated 
hemimandibles. 

Roentgenographic examination of 
the 3-month group 1 animals revealed 
mineralized bone formation across the 
entire 3-cm defect (Fig 5, sop center). 
Histologic and  histomcorphometrie 
analysis revealed that 50% of the tis- 
sue occupying the defects was mineral- 
ized and that this bone was almost as 
dense as the normal bone surrounding 
the mandibular defect (Fig 5, top 
right). The surfaces of the new bone 
were lined with osteoid seams and 
plump osteoblasts, indicating active 
bone formation (Fig 5, bcttom left). 
Among the 3-month group 1 animals, 
occasional islands of residual bone ma- 
trix carrier material were seen. Good 
fusion between the old and new bone 
was observed so that the interface 
between the edges of defect and im- 
plant was diffieult to identify (Fig 5, 
bottom right). 

Group 1 specimens harvested at 
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6 months showed bone formation 
across the entire defect with excellent 
contour and mineralization. Histologic 
and histomorphometric analysis re- 
vealed that 68% of the tissue occupying 
the defects was mineralized with mini- 
mal, if any, evidence of residual carrier 
material (Fig 6, left). The bone demon- 
strated a normal-appearing lacunar 
pattern with no evidence of bone re- 
sorption as determined by the absence 
of osteoclasts (Fig 6, right). The newly 
formed bone appeared normal, making 
it difficult to identify the point of tran- 
sition from BMP-2 implant to normal 
bone surrounding the defect. 

Group 2 specimens (control implants 
without BMP-2) revealed minimal, if 
any, bone formation with some evi- 
dence of bone resorption where the 
reconstruction plates eroded into the 
bone surrounding the mandibular de- 
fect (Fig 7, top left and right). When 
the animals were killed, it was noted 
that the reconstruction plates were 
loose in four animals in group 2. These 
plates may have loosened because of 
bony erosion under the reconstruction 
plates with subsequent loosening of 
the screws. At 3 months, histologic 
investigation revealed fibrous scar tis- 
sue (callous) bridging the defect with 
no bone and relatively large amounts 
of residual nonviable bone matrix (Fig 
7, bottom left and right). At 6 months, 
fibrous sear tissue (callous) bridged the 
defect, and any bone that did form 
within the defect was spotty, irregu- 
lar, and formed in the region of the 
approximated gingival mucosa where 
small amounts of periosteum may have 
been left behind (Fig 8). Only 4% of the 
tissue occupying these defects was re- 
placed by mineralized bone with very 
few active osteoblasts, flat lining cells, 
and osteoclasts, indicating inactivity of 
bone-forming cells. 

Histomorphometric examination of 
group 3 specimens (no implant) at 
3 and 6 months revealed fibrous scar 
tissue with no bone formation. The 
margins of the bony defect showed flat 
lining cells indicating low bone cell 
activity. Of the animals in group 3, two 
had loosened reconstruction plates, 
also probably due to bone erosion un- 
der the plates. In no control animal 
was there a complete bridge of new 
bone across the 3-cm mandibular 
defect. 


Table 2 shows the percentage area 
(mean) of the tissue occupying the 
defects in each group that was mineral- 
ized. The differences in mineralization 
between group 1 and the control 
groups (groups 2 and 3) were statisti- 
cally significant at P<.001. 


Biomechanical Testing 


Three-point bend testing of the eight 
paired, nonoperated normal mandibles 
revealed that the mean ratio (right to 
left) for the maximum moments of both 
control hemimandibles (both sides non- 
operated) was 1.057 (SD=0.116). Us- 
ing a classic analysis of means, this 
mean value is not different from 1.0 
(P=.243). These data verify that the 
bending strength of a reconstructed 
hemimandible can reliably be com- 
pared with the contralateral, nonoper- 
ated hemimandible because the prein- 
jury differences between both sides of 
the mandible were not significant 
statistically. 

Results of the three-point bend test- 
ing performed on the specimens in 
groups 1 and 2 are shown in Table 3. 
The specimens in group 1 demonstrat- 
ed failure in three-point bending at a 
mean maximum moment of 7.4 N-m 
and 22.6 N-m for 3- and 6-month speci- 
mens, respectively. These values were 
9% and 27% of maximum moment val- 
ues of the contralateral (nonoperated) 
hemimandible for the 3- and 6-month 
specimens, respectively. This average 
time effect noted between 3 and 
6 months across group 1 was signifi- 
cant statistically at P=.015. The 
group 1 reconstructed segments dem- 
onstrated a nonlinear relationship be- 
tween moment and displacement, 
which indicates plasticity of the new 
bone. However, the contralateral non- 
operated hemimandibles showed a 
clear linear relationship between initial 
moment vs displacement. Maximum 
moment values for the group 2 speci- 
mens were 0.0 N-m for the 3- and 6- 
month specimens. These values were 
nondetectable due to absence of bone 
formation. The average treatment ef- 
fect noted between groups 1 and 2 
across both time intervals was signifi- 
cantly different ^ statistically at 
P=.004. Biomechanical testing was 
not performed on any of the group 3 
specimens, which also showed no evi- 
dence of bone formation and would 
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probably yield nondetectable bending 
strengths. 

Mean maximum moment values for 
the mandibular defects reconstructed 


with stainless steel and titanium recon- s: 


struction plates alone was 14.9 N-m 
and 17.3 N-m, respectively. The mean 
maximum moment of the 6-month 
group 1 specimens (carrier with BMP- 
2) (22.6 N-m) was significantly greater 
than the mean maximum moment of 
hemimandibles reconstructed with 
stainless steel or titanium reconstruc- 
tion plates at P=.017 and P=.093, 
respectively. Expressed as a percent- 
age of the 6-month group 1 specimens, 
the mean maximum moment of the 
stainless steel and titanium plate re- yy 
constructions were 66% and 76%, 
respectively. 


COMMENT 


In this study, BMP-2 bone-inducing 
implants were used to reconstruct full- 
thickness segmental mandibular de- 
fects in dogs. The purpose of this study 
was to determine if BMP-2 could in- 
duce host bone formation across a 3-cm 
mandibular defect and provide suffi- 
cient functional stability to allow the 
animals to chew a solie diet. Biome- 
chanical testing was performed to 
quantitate the bending strength of the 
reconstructed segments.  Full-thick- y 
ness (3-em) mandibular defects in the 
body of the canine mandible were used 
because this size defect in 22- to 25-kg 
hounds did not heal spontaneously if 
the periosteum around :he defect was 
resected (pilot study) With no evi- 
dence of significant bone formation in 
the absence of periosteum, 3-em full- 
thickness defects in this size animal 
can be considered a critical size de- 
fect." Furthermore, a defect at this 
location will readily accept a contoured ° 
reconstruction plate. The plate provid- 
ed temporary rigid fixation, stabilizing 
the defect and aligning dental occlu- 
sion. With stabilization of the mandi- 
ble, test or control implants eould be 
placed in the defects without disrupt- 
ing the preinjury occlusal orientation. 

In previous studies on mandibular 
reconstruction using a canine model, 
teeth at the site of mandibular resec- 
tion were extracted é to 15 weeks 
before the actual reconstructive proce- 


dure."^ Extraction of teeth was per-» j 


formed beforehand to permit closure of 
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Fig 6.— Group  (6-month specimen). Left, Histologic section demonstrates mineralized bone formation across the entire defact. 
Mineralized bome (68.1% of tissue) represented by black-stained area. Arrows mark edges of the defect (modified von Kossa's 
stain, original magnification x 0.5). Right, New bone formation demc nstrating multiple lacunae (modified von Kossas stain, original 
magnification » 25). 





Fig 7.— Gsoup 2 3-month specimen). Top left, Harvested reconstructed segment shows soft tissue bridging the defect. Note the 
Cone erosion where the plate contacted the bone surrounding the mandibular defect (curved arrow). Arrows point to edges of the 
cefect. Top right, Roentgenogram demonstrates absence of bone formation. Note the soft tissue bridging the defect. Arrows mark 
edges of defect. Bottom left, Histologic section reveals fibrous tissue bridging defect with no bone formation. Curved arrow points to 
region of bone resorption. Arrows point to edges of defect (modified von Kossas stain. original magnification x 0.5). Bottom right, 
Note the islands »f residual bone matrix and no bone cell activity. M indicates bone matrix (modified von Kossas stain, original 


magnification x 25). 


Fig 8.—Group 2 (6-month specimen). Histologic 
section reveals spotty bone formation (curved 
arrow) within fibrous tissue bridging 3-cm defect. 
. Arrows point to edges of defect (modified von 
Fossas stain, original magnification x 0.5). 


Arch Otolarymgol Head Neck Surg — Vol 117, October 1991 Mandibular Reconstruction — Toriumi e al 








1109 


Table 2.— Percentage Area of Defect Replaced by Mineralized Bone 


Mean Percentage Area of Tissue 
Occupying the Defect That Was 
Replaced by Mineralized Bone, 


mo 





Group Type of Implant" 


ee erm 


3 6 
1 Inactive dog bone matrix carrier 50 68 
with BMP-2 (test) 
2 Inactive dog bone matrix carrier 0 4 
without BMP-2 (control implant) 


3 No implant (control) 0 o 


* BMP-2 indicates bone morphogenetic protein- 2. 


Table 3.—Results of Biomechanical Testing 


Mean Maximum Moment (N — m) 
——————————————— 


Site of 


Reconstruction 





the gingiva to allow healing of the 
intraoral defect before mandibular re- 
construction. Therefore, a segmental 
mandibular defect could be created 
through an extraoral incision and re- 
constructed without intraoral contami- 
nation. With no intraoral defect, ani- 
mals could be begin oral feedings soon 
after reconstruction. This animal mod- 
el has several drawbacks. The healing 
period after tooth extraction delays 
the reconstruction for several weeks, 
increasing the cost of daily animal 
care. In the clinical setting, patients 
undergoing major mandibular recon- 
struction after ablative cancer surgery 
or trauma usually require closure of 
intraoral defects at the time of recon- 
struction. Removal of teeth in a first 
stage operation to avoid an intraoral 
suture line does not simulate the true 
clinical setting. 

To prevent extensive intraoral con- 
tamination after mandibular recon- 
struction, patients are usually fed via a 
feeding tube for 7 to 14 days. In this 
study, an esophagostomy was created 
to simulate the clinical situation after 
mandibular reconstruction, allowing 
early feeding of the animals without 
gross intraoral contamination. Dogs do 
not tolerate feeding tubes, so the best 
option was to create a feeding esopha- 
gostomy. Not only did the esophagos- 
tomy allow administration of a com- 
plete liquid diet on the third day after 


Contralateral 
Hemimandible 


Mean Bending Strength 
Expressed as a 
Percentage of 

Contralateral 
Hemimandible 


reconstruction, but the intraoral su- 
ture line was also exposed to the nor- 
mal intraoral contamination (saliva) 
that would be encountered in the clini- 
cal setting. Exposure of the suture line 
to saliva permitted evaluation of the 
infection rate of BMP-2 implants in a 
clean but not sterile (clean-contami- 
nated) surgical field. After 14 days, 
the animals were given a soft diet by 
mouth with minimal food leakage out 
of the esophagostomy. By 14 days, the 
intraoral suture lines healed well, with 
little chance of mandibular defect site 
contamination with food particles. 
Furthermore, by day 14 the BMP-2 
implants had a chance to form bone to 
provide some structural integrity at 
the site of reconstruction. 

In this study, no infections of any of 
the group 1 implants (carrier with 
BMP-2) developed, despite implanta- 
tion in a clean-contaminated surgical 
field and primary closure of 3- to 4-cm 
intraoral gingival defects. However, 
local infections of the implants devel- 
oped in three group 2 animals (carrier 
without BMP-2) that required antibiot- 
ic therapy. The absence of infection in 
the BMP-2 implants may be due to the 
chemotactic response initiated by the 
BMP-2 implant. Increased influx of 
inflammatory cells and rapid vascular- 
ization of the implant could act to 
decrease the incidence of infection. A 
low infection rate would make these 
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implants much more attractive for clin- 
ical use. 

The mandibles reconstructed with 
BMP-2 implants were functiona ly sta- 
ble, as demonstrated by the ability of 
the dogs to tolerate a solid diet orally 
after removal of the reconstruction 
plates at 10 weeks. It may have been 
possible to remove the plates earlier, 
but pilot data revealed that plate re- 
moval at 10 weeks allowed sufficient 
bone formation to provide functional 
stability of the reconstructed seg- 
ments. Furthermore, plate removal 
probably increased bone remodeling 
by exerting forces of mastica-ion on 
the reconstructed segment. Lack of 


bone formation and gross instability of y 


the reconstructed segments of animals 
in groups 2 and 3 (controls) precluded 
plate removal until these dogs were 
killed. 

In dogs, the premolars are used for 
grasping and the molars are used for 
masticating, with the greatest bite 
forces exerted on the first molar. In 
this study, the first molar was re- 
moved at the site of the defect. There- 
fore, the animals may have chewed on 
the opposite side of their mouth, di- 
recting maximum bite forces on the 
nonoperated hemimandible. The man- 
dibular defects reconstructed with 
BMP-2 demonstrated 
strength to support the forces of masti- 
cation, which translated into a func- 
tionally stable reconstruction. Howev- 
er, a more accurate determination of 
the maximum bite forces that eould be 
supported by the reconstructed seg- 
ment would require osseointegration 
of a dental implant into the new bone. 
This would permit the animal to chew 
on the side of the reconstruction, ex- 
erting maximum bite forces on the 
reconstructed segment. Biomechanical 
testing was performed to provide di- 
rect quantitative testing of the bend- 
ing strength of the reconstructed 
segments. 

The mature portion of BMP-2 is 
highly conserved among species, which 
would indicate few changes between 
human and canine BMP-2." Immuno- 
reactivity studies revealed no antibod- 
ies to human recombinant BMP-2 in 
any of the animals in this study. The 
absence of circulating antibodies sug- 


sufficient * 


Ld 


gests that (1) the dose used was too. 14 


low to elicit an antibody response, (2) 
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the method of delivering BMP-2 pre- 
vented antibody formation, or (3) ca- 
nine BMP-2 is highly conserved to 
human EMP-2. 

Histolegic findings revealed bone 
growth across the mandibular defects 
in the 3- and 6-month animals who 
underwent reconstruction with BMP-2 
implants. The cellular morphologie ap- 
pearance of the-osteoblasts was indica- 
tive of active bone formation. The 
BMP-2 implants probably stimulated 
the rapid influx and transformation of 
primitive mesenchymal cells into os- 
teoblasts. resulting in extensive host 
bone formation across the mandibular 
defects." The reconstructed segments 
may have undergone endochondral 
bone formation, initially forming carti- 
lage that eventually underwent miner- 
alization, but earlier time points would 
be needed to verify this. 

Despite the extent of bone forma- 
tion, no evidence of bone formation 
was found beyond the boundaries of 
the defect. This proeess of induced 
bone formation can be rationalized as a 
controlled response to highly concen- 
trated (supraphysiologic) levels of the 
bone-inducing protein, BMP-2, that is 
also present in host tissue but at a 
much lower concentration. At 6 
months, the morpholegic appearance 
and volume density (mineralization) of 
the new bone approached that of the 
normal bene surrounding the defect 
with no evidence of bone resorption. 
Osseointegration of the reconstructed 
segment was c 
where the inter 





ing the defect and 


to identify. 
In the group 2 and 3 control animals, 
there were complete defects at the site 


` of reconstruction that were occupied 


by fibrous scar or callous formation. 
The edges of the defect demonstrated 
a cellular morphologic appearance in- 
dicative of low bone cell activity. The 
lack of bone formation in the control 
animals demonstrates the inability of 
the host to indue any significant bone 
the 3-em defects in 








left behind. 


Quantitative echanical testing 
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(three-point bend testing) revealed rel- 
atively low biomechanical strength of 
the mandibular defects reconstructed 
with BMP-2 (group 1) compared with 
the contralateral nonoperated hemi- 
mandible. However, the bending 
strength increased dramatically from 
the 3-month (7.4 N-m) to the 6-month 
(22.6 N-m) specimens. The mean per- 
centage of the tissue occupying the 
defects that was replaced by mineral- 
ized bone correlated with increases in 
biomechanical strength (failure pat- 
terns), as demonstrated by the in- 
crease in mineralization values of the 
6-month specimens (68% mineraliza- 
tion, mean) compared with the 3- 
month specimens (50% mineralization, 
mean). This significant correlation, 
however, was not a direct relationship. 
Furthermore, the degree of plasticity 
of the group 1 reconstructed segments 
decreased with increasing mineraliza- 
tion. These data indicate that the 
bending strength of the mandibular 
defects reconstructed with BMP-2 may 
have been, in part, related to the de- 
gree of mineralization and may in- 
crease with time. Other factors that 
may influence biomechanical strength 
are the architecture of the newly 
formed bone and the character of the 
bone after remodeling. 

The mean width of the new bone 
occupying the defects was only 62% of 
the mean width of the contralateral, 
nonoperated hemimandibles, even 
though the contour of the reconstruct- 
ed segments closely approximated the 
contour of the normal bone surround- 
ing the mandibular defect. This differ- 
ence in width in the transverse plane 
was, in part, due to the increased 
width of the contralateral, nonoper- 
ated hemimandible in the region of the 
first molar. The fact that maximal bite 
forces are applied to the first molar 
may account for the increased width of 
that region of the normal, nonoperated 
canine mandible. 

The bone matrix carrier lacked 
structural stability and was probably 
compressed by the walls of the defect, 
resulting in formation of bone that was 
thinner in the transverse plane. Bio- 
mechanical testing was performed in 
the transverse plane with the lingual 
surface in tension. Therefore, the re- 
constructed segments were tested at 
its weakest point where the bone was 
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thinner and then compared with the 
widest segment of the contralateral 
hemimandible in the region of the first 
molar. This critical comparison is im- 
portant, however, because the mandi- 
ble should be reconstructed in a man- 
ner that exhibits biomechanical 
strength comparable with the normal 
mandible to protect against fracture 
due to maximum bite forces and blunt 
trauma. Use of a moldable, less-de- 
forming carrier or a mandibular tray 
that would prevent compression of the 
BMP-2 implant could result in new 
bone that would better match the 
width, and possibly approach the bio- 
mechanical strength of the contralater- 
al hemimandible. 

The mandible is one of the strongest 
bones in the body, requiring high 
forces to elicit a fracture. Because no 
other studies have been pablished that 
report three-point bend testing on a 
mandible reconstructed with a bone- 
inducing implant, the relatively low 
bending strength cf the reconstructed 
segments may actually be comparable 
with other methods of reconstruction. 
One of many presently used methods 
of mandibular reconstruction include 
stabilizing mandibular defects with a 
stainless steel or titanium reconstruc- 
tion plate with or without a bone 
graft."" In many cases, the recon- 
struction plate alone provides the sup- 
port across the defect beeause (1) no 
bone graft was used, (2) insufficient 
bone was used, (3) the bone graft 
failed, or (4) the bone graft laeked 
sufficient strength to support the 
forces of mastication. 

To provide clinically relevant com- 
parative baseline data, the biomechan- 
ical strength of 3cm full-thickness 
mandibular defects bridged only by 
stainless steel or titanium reconstruc- 
tion plates was determined. Assuming 
the cortical screws and plates become 
integrated with the proximal and distal 
edges of the defects, the segment of 
reconstruction plate bridgmg the de- 
fect should represent the strength of 
the reconstruction. The biamechanical 
strength of the mandibular defects re- 
constructed with BMP-2 implants (6- 
month animals) demonstrated signifi- 
cantly greater biomechanical strength 
than did the hemimandibles recon- 
structed with only a staimless steel 
reconstruction plate. The bending 


1111 


strength of the 6-month group 1 man- 
dibular defects reconstructed with 
BMP-2 implants was also greater than 
the bending strength of the titanium 
plate reconstructions. The biomechani- 
cal strength of mandibles reconstruct- 
ed with BMP-2 must be compared with 
other presently used clinical methods 
(such as autologous bone grafts) to 
help determine what degree of biome- 
chanical strength can be considered 
acceptable if the strength of nonoper- 
ated, normal mandibles cannot be 
matched. 

Connole et al^ stated that the goals 
of mandibular reconstruction should 
include (1) establishment of mandibu- 
lar continuity, (2) establishment of an 
osseous alveolar base for a prosthesis, 
and (3) correction of alveolar and soft- 
tissue deficiencies in preparation for 
prosthetic reconstruction. In this 
study, a canine model was used to 
demonstrate how biocompatible, easy 
to use, BMP-2 bone-inducing implants 
ean restore mandibular continuity, es- 
tablish a functionally stable osseous 
alveolar base that could accept a pros- 
thesis (such as dentures), and provide 
acceptable masticatory function. A ma- 
jor advantage to this method of recon- 
struction is that mandibular continuity 
could be established without the mor- 
bidity associated with the defect at a 
bone graft donor site. Other advan- 
tages include the ability to mold the 
bone-inducing implant to reconstruct a 
complex region of the mandible (ante- 
rior arch, angle, and ramus). Future 
studies will involve the insertion of 
osseointegrated dental implants into 
the reconstructed segment to evaluate 
the ability of the new bone to support 
maximal bite forces and eventually 
provide complete oral rehabilitation. 

Of great importance to this study is 
the fact that BMP-2 is a human recom- 
binant protein that is free of contami- 
nating proteins and can be used with- 
out the risk of transmitting any 
infectious diseases. Commercial pro- 
duction of BMP-2 using recombinant 
DNA technology could provide a high- 
quality, uniform product with repro- 
ducible activity that could be manufac- 
tured in large quantities and sold at a 
reasonable cost to the patient. 

Further studies are necessary to an- 
swer other questions about BMP-2 be- 
fore its clinical use. Other carrier ma- 
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terials for BMP-2 that are completely 
biocompatible and bioerodible need to 
be investigated. In this study, com- 
pression of the implants in the trans- 
verse plane resulted in decreased 
width of the bone bridging the defect. 
This bone exhibited relatively low bio- 
mechanical strength, in part due to the 
decreased width of the new bone in 
comparison with the contralateral non- 
operated hemimandible. This problem 
appears to be due to a deficiency in the 
carrier and not the bone-inducing capa- 
bility of BMP-2. 

Polymers such as polylactic acid, 
polyglycolic acid, or combinations 
thereof may prove to be effective carri- 
er materials because they are bioerodi- 
ble, can be formulated to take on many 
different degrees of solidity, and have 
a low degree of tissue reactivity. Syn- 
thetic polymer carriers would be far 
superior to a bone matrix carrier, 
which is an allograft and is not ideal for 
clinical use. Furthermore, polymers 
used in the form of a resorbable tray or 
formulated into a nondeformable, 
semirigid carrier material for BMP-2 
could induce bone formation to recon- 
struct a bony defect to its exact dimen- 
sions with increased biomechanical 
strength. 

If BMP-2 implants are to be used to 
reconstruct defects created after abla- 
tive cancer surgery, this factor's effec- 
tiveness in radiated tissues must be 
evaluated. Studies are presently being 
conducted to evaluate the effective- 
ness of BMP-2 in radiated tissues ex- 
hibiting both acute and chronic radia- 
tion injury. Ultimately, clinical trials 
of BMP-2 will determine the actual 
clinical applicability of these bone-in- 
ducing implants. 
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Prior experimental data in our lab- 
oratory combined with clinical experi- 
ences in human laryngeal reinnerva- 
tion have led this author to believe 
that surgical transfer of physiologically 
appropriate nerves (eg, the phrenic 
nerve for inspiratory activation of the 
posterior cricoarytenoid [PCA] muscle 
and the ansa hypoglossi nerve for tone 
in the laryngeal adductor muscle) has a 
greater potential for restoring laryn- 
geal function following laryngeal paral- 
ysis than do the techniques requiring 
electrode implantation into laryngeal 
muscles or alterations in the cartilagi- 
nous laryngeal framework (laryngo- 
plasty).*° 

One possible major deterrent to the 
restoration of inspiratory contraction 
of the PCA muscle is denervation atro- 
phy (DA) of that muscle. Although 
incompletely understood, atrophy and 
fibrous replacement of the PCA muscle 
is thought to occur within the first 
2 years following complete recurrent 
laryngeal nerve (RLN) paralysis. Un- 
til this time, no operative procedure 
has been proposed for functional re- 
placement of the atrophic PCA muscle. 

The procedure described in this re- 
port was designed to restore cyclical 
inspiratory drive to the denervated 
PCA muscle. We feel that it is also 
capable of replacing the missing 
(atrophic) PCA muscle in long-stand- 
ing cases, although that hypothesis 
was not tested in this experiment. 


MATERIALS AND METHODS 
Methods 


Three adult monkeys (Macaca mulatta) 
were used. Each animal was anesthetized 
with ketamine intramuscularly. 

Direct laryngoscopy was carried out to en- 
sure that normal larynges were present prior 
to surgery. In each animal, a transverse neck 
incision was made on the right side at the 
level of the cricoid cartilage. Blunt and sharp 
dissection was performed utilizing loupes to 
avoid injury to any branches of the ipsilateral 
ansa hypoglossi nerve. The nerve to the omo- 
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Transfer for Laryngeal Paralysis 
of Inspiratory Vocal Cord Abduction by Phrenic-Omohyoid Transfer 


hyoid muscle was carefully dissected as were 
the ipsilateral RLN and the phrenic and va- 
gus nerves. 

The phrenic nerve was tramsected zs low 
as possible in the neck. The ansa hypoelossi 
branch to the omohyoid muscle was tran- 
sected, and the phrenic nerve was then su- 
tured to the distal transected end of the omo- 
hyoid nerve’s branch with three sutures of 
10-0 nylon (Figs 1 and 2). 

The inferior constrictor musele was incised 
at its attachment to the thyroid lamina, and 
the ipsilateral PCA muscle was exposed me- 
dially to the midline and superoiaterally to its 
attachment at the muscular process of the 
arytenoid. The medial third of the contralat- 
eral PCA muscle was also exposed in order to 
ascertain if the transferred muscle could ana- 
tomically reach, and potentially reinnervate, 
the contralateral PCA muscle. eg, whether 
the technique might potentially be capable of 
bilateral PCA reinnervation with one phren- 
ic nerve. 

Inthe first two animals, the superior belly 
of the omohyoid muscle was detached rom 
the hyoid bone and dissected free from the 
other strap muscles and surrounding tissues, 
being careful not to disturb the »hrenic-omo- 
hyoid nerve anastomosis (animals 1 amd 2, 
inferiorly based muscle flaps). In animal 3, 
the superior belly of the omokyoid muscle 
was transected inferiorly near its junction 
with the inferior belly and was ‘eft attached 
superiorly to the hyoid bone (animal 3, supe- 
riorly based muscle flap). 

The cut end of the superior belly of the 
omohyoid muscle (superior portion in ani- 
mals 1 and 2; inferior portion in animal 3) was 
then rotated medially behind the thyroid 
lamina such that it reached the pesterior mid- 
line of the cricoid muscle, lying ia direct con- 
tact with the ipsilateral denervated PCA 
muscle. The distal end of the omehyoid mus- 
cle flap was then sutured to the PCA’s medial 
edge with 5-0 nylon sutures. That portion of 
the muscle flap that approximated the ary- 
tenoid's muscular process was then sutured 
to the muscular process, such that the distal 
portion of the omohyoid muscle fap covered 
the underlying PCA muscle. (Ia animals 1 
and 2, the upper end of the superior belly of 
the omohyoid muscle was rotated over she 
PCA muscle; in animal 3, the lower end of the 
muscle belly was used.) The technique used 
in animal 3 is illustrated (Fig 1). 


Laryngeal Muscle Transfer—Crumley 1713 











In summary, the method utilized a phren- 
ic-innervated omohyoid muscle flap transpo- 
sition in order to transmit reinnervating neu- 
rons (from the phrenie nerve) to the 
paralyzed PCA muscle and was used as a 
pilot to ascertain whether the same muscle 
flap might be used to replace a missing or 
atrophic PCA muscle in long-standing 
paralysis. 

. In each animal, the omohyoid muscle was 
transferred, placed, and sutured so as to 
overlay the PCA muscle in a position para- 
lelling the PCA’s muscle fibers so that the 
feasibility of this transferred muscle replac- 
ing an atrophic or otherwise absent PCA 
muscle could be evaluated. It was found that 
the superiorly based muscle flap (animal 3) 
(transected inferiorly, immediately superior 
to the omohyoid tendon) was the most techni- 
cally feasible to suture over the PCA muscle 
in a position that mimicked the normal con- 
traction of the PCA muscle (Fig 1). 


Summary (One-Stage) 


1. Resection of RLN and vagus nerve (to 
ensure ipsilateral laryngeal denervation). 

2. Suture anastomosis of phrenic to omo- 
hyoid nerve (to induce inspiratory contrac- 
tions in the omohyoid muscle). 

3. Transfer of reinnervated omohyoid 
muscle to overlay PCA muscle (to neurotize 
the underlying PCA muscle). 

. The animals were evaluated with video 
laryngoscopy at 4 and 12 months. Videotapes 
were made of the laryngeal movements. 

At the 1-year interval, and after the endo- 
scopie videotapes were completed, a trache- 
otomy was performed in each animal. The 
previous neck incision was reopened. The 
various muscles and nerves were exposed. 
Electromyographic (EMG) data were re- 
corded from each omohyoid and PCA muscle. 
Amplifiers and preamplifiers (Grass, Quin- 
cy, Mass) were used in conjunction with bipo- 
lar concentric and unipolar electrodes. A 
strip-chart recorder (Gould, Rolling Mead- 
ows, Ill) was used to record the EMG trac- 
ings. After recording EMGs, the animal's 
RLNs were severed as were the superior 
laryngeal nerves. Finally, the phrenic nerve 
was cut proximal to its anastomosis with the 
omohyoid nerve, as the EMG of the PCA 
muscle was monitored to ensure that the ob- 
served muscular activity was phrenic de- 
rived. Each larynx was then removed for 
histologic study. 


RESULTS 


The superior belly of the omohyoid 
muscle was used in all animals, inferi- 
orly based, superior end transected 
from the hyoid in animals 1 and 2, and 
inferiorly based, transected inferiorly 
at the junction with the inferior belly 


in animal 3. Visible inspiratory con- 
tractions of the omohyoid muscle were 
produced in all three animals (Table). 

The inferiorly based muscle flap ap- 
peared to pull the entire larynx inferi- 
orly and laterally in animals 1 and 2 
(Fig 3). Although this yielded some 
vocal cord abduction, particularly in 
animal 1, it would appear that the 
inferolateral pull on both the cricoid 
and arytenoid muscles would be unnec- 
essary and/or undesirable. In animal 2, 
dense, fibrous scar occupied the region 
of the muscular process of the aryte- 
noid. This scar appeared to fix the 
arytenoid muscle in a lateral position, 
eg, in effect, an arytenoidopexy. This 
was very similar to the results de- 
scribed in a previous report from our 
laboratory in animals having under- 
gone the neuromuscular pedicle proce- 
dure. (This scar lateralization from 
arytenoidopexy might improve the air- 
way at the expense of phonation and 
swallowing functions by fixing the ary- 
tenoid and presumably posterior vocal 
fold laterally. ) 

Results were far superior in animal 
3, with the muscle pedicled on the 
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hyoid bone superiorly. As the muscle 
was being rotated into position behind 
the edge of the thyroid lamina to the 
cricoarytenoid region, it was obvious 
that the transferred distal end of the 
muscle reproduced very accurately the 
direction and attachments of the PCA 
muscle (Fig 1). In this animal, strong 
and clearly visible lateral arytenoid 
rotation occurred with each inspira- 
tion. Interestingly, the transposed 
omohyoid muscle itself showed mini- 
mal visible contractions, although 
EMG activity was purely inspiratory. 
This reinnervation was clearly phrenic 
in origin, since it ceased when the 
phrenic nerve was transected. The in- 
spiratory vocal cord abduction was ex- 
traordinarily active, clearly more vig- 
orous than the opposite normal side. 
(It was also stronger than the phrenic- 
reinnervated inspiratory abduction 
produced by the simple phrenic nerve 
suture to the abductor branch of 
the RLN, which was previously 
reported.) 

The EMGs confirmed that the 
phrenic nerve had reinnervated the 
omohyoid and the PCA muscles. The 


Fig 1.—Diagram of phrenic nerve-omohyoid muscle transfer. Left, Anterior view. Right, Posterior view. 
Superior belly of omohyoid muscle is transected above tendon. (Phrenic nerve anastomosis to 
omohyoid nerve branch is not shown.) Cut end of omohyoid muscle is trimmed and then sutured to the 
medial aspect of the ipsilateral posterior cricoarytenoid muscle and the muscular process of the. 


arytenoid. 
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EMG activity of beth the omohyoid 
and PCA muscles ceased when the 
phrenic nerve was cat proximal to the 
nerve anastomosis (Fig 4). 

In animals | and 2, the transposed 


based muscle flap technique. 
Histologic sections through the omo- 
hyoid-PCA-cricoid region revealed evi- 
dence of PCA reinnervation. The PCA 
muscle in each animal contained axons 


stain. The PCA muscles showed little 
evidence of atrophy or fibrosis. The 
sutures holding the omohyoid muscle 
in position over the PCA muscle con- 
firmed that the muscle transfer tech- 


muscle demonstratee mild-to-consider- 
able scar tissue over the PCA muscle, 
while in anima! 3, a viable and normal- 
appearing muscle vas seen in close 
opposition to and directly over the 
denervated PCA mascle (Fig 5), su- 
tured inferomedially to the midline of 
the cricoid and superolaterally to the 
arytenoid's muscular process. The fi- 
brosis in the first two animals was 
thought to be eonsis:ent with ischemic 
changes, raising questions regarding 


Animal 





the blood supply wath the inferiorly 





Fig 2.—Nerves prepared for anastomosis. Phrenic nerve has larger diame- 
ter than does the-ansa hypoglossi's branch to omohyoid muscle. Nerve 
anastomases were performed with 10-0 monofilament nylon. 


in sections stained with neural (S100) 





nique described allows innervated 


Results of Muscle Transfer" 


Visible Visible 
Omohyoid Vocal Cord Inspiratory 
Contraction Abduction PCA EMG 








*PCA indicates posterior cricoarytenoid muscle; EMG, electromyogram; one plus sign. positive; two plus 
signs, strongly positive; four plus signs, very strongly positive; and minus sign, negative. 





Fig 3.—Intraoperative view of larynx (supraglottic laryngectomy ap- 
proach). The transposed omohyoid muscle is seen entering the posterior 
cricoid region (arrow) and is pulling the arytenoid cartilage laterally. This 
animal had the inferiorly based pedicle in which the museular pull was less 
physiologic than the superiorly based pedicle shown in Fig 1. 


Fig 4.—Left, <lectromyogram (EMG) of left (L) and right (R) posterior cricoarytenoid (PCA) muscles. Right EMG (upper) corfirms 
characteristic phrenic pattern, 50 to 100 milliseconds later in onset than the normal PCA (seen in left PCA). Lower tracing is from 
thoraeic strai* gauge used to monitor respiration. Right, EMG from same animal following phrenic nerve transection. Reinnervated 
action potentals in - PCA muscle have stopped. This confirms phrenic nerve reinnervation of the right PCA muscle. 
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muscle to reach the opposite side (Fig 
5). In the two animals undergoing the 
inferiorly pedicled transfer procedure, 
the omohyoid muscle appeared to con- 
tain abnormal amounts of fibrous tis- 
sue, indicating possible ischemia in- 
curred at the time of transfer. In the 


animal that underwent  superiorly 
based omohyoid transfer, this fibrosis 
was not apparent, indicating that the 
blood supply to the superior belly of 
the omohyoid muscle is probably more 
capable of sustaining such a muscle 
flap if the superior end of the muscle 
can be maintained at the hyoid bone, 
where much of the muscle's blood sup- 


ply is derived. The neural stains re- 


vealed a relatively rich axon popula- 
tion in both omohyoid and PCA 
muscles, indicating that axon sprout- 
ing is, indeed, highly capable of rein- 
nervating the PCA with the technique. 


COMMENT 


Transfer of the phrenic nerve’s in- 
spiratory activity to other muscles is 
well documented in the literature. The 
similarity and relative synchronicity 
between the PCA and the phrenic 
nerve has prompted several other in- 
vestigators to attempt phrenic nerve 
transfer to the paralyzed PCA 
muscle. *” 

Our prior research confirmed that a 
“50-50” split of the phrenic nerve with 
routing via nerve graft to the PCA 
muscle could produce strong inspira- 
tory vocal cord abduction. The same 
technique in humans yielded only one 
success in our first six cases." We 
concluded that phrenic nerve splitting 
did not result in a sufficient number of 
axons reaching the PCA muscle and, 
since that time, have preferred trans- 
fer of the entire phrenic nerve to the 
ipsilateral PCA muscle. 

Reinnervation of the PCA muscle 
requires that it be denervated yet ca- 
pable of accepting new innervation. 
Partial or subclinical innervation 
(without visible muscle contraction) 
may prevent the muscle from accept- 
ing new innervation, whether it be by 
muscular apposition (“neurotization’’) 
or by nerve anastomosis. Accordingly, 
it seems advisable, and probably nec- 
essary, to surgically transect, if not 
avulse, the RLN’s abductor branch to 
the PCA at the time of any reinnerva- 
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Fig 5.—Histologic section through posterior cricoarytenoid (PCA) muscles of animal 3. The PCA 
muscle appears reinnervated (large arrow). Adjacent omohyoid muscle has abundant muscle and 
nerve fibers. A suture is seen on both sides of the midline cricoid spine, indicating that ne muscle was 
long enough to be sutured to the opposite PCA (for possible bilateral reinnervation) (small arrows). 


tion procedure to ensure complete de- 
nervation during the reinnervation 
process. 

Denervation atrophy of the PCA 
muscle, on the other hand, would obvi- 
ously preclude PCA reinnervation. It 
is extremely difficult to determine 
whether DA has occurred, since an 
EMG of the PCA muscle is so techni- 
cally cumbersome and is clinically diffi- 
cult to achieve. (When denervated, the 
PCA muscle may become thin enough 
to read newsprint through, making 
electrode implantation nearly impossi- 
ble.) However, the importance of DA 
is profound. If one were to attempt 
PCA reinnervation in the presence of 
DA of the PCA muscle by any method, 
it would fail, and both the operation 
and the donor nerve source would be 
wasted. For this reason, we have 
sought, and herein propose, this surgi- 
cal procedure, which would neurotize 
(reinnervate) a denervated PCA, or, if 
the PCA muscle is atrophic or absent, 
replace the missing PCA muscle with a 
muscle that contracts only during in- 
spiration and that mimics the PCA 
muscles posteroinferolateral pull on 
the muscular process of the arytenoid, 
producing inspiratory vocal cord 
abduction. 

In other words, the transposed and 
reinnervated omohyoid muscle would 
transfer, via axon sprouting, its inspi- 
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ratory innervation to the FCA muscle, 
or, if the PCA muscle were absent or 
otherwise incapable of being neuro- 
tized, it would substitute jor the PCA 
muscle. To perform an aceurate inves- 
tigation of this latter ("substitution") 
principle would require »rocuring a 
colony of animals with laryngeal, or at 
least documented, DA of the PCA 
muscle. This was neither feasible nor 
possible in our laboratory at this time. 
Accordingly, this study only confirms 
that the phrenic reinnervated omo- 
hyoid transfer is capable of reinnervat- 
ing an existing denervated PCA. How- 
ever, our data lend optimism to the 
possibility of functional PCA replace- 
ment. (We had originally proposed a 
free flap microvascular transfer, but 
felt the free muscles vessels would 
prove too small in the monkey model to” , 
allow for microvascular anzstomosis. ) 
Bilateral PCA reinnervation would 
seem the ultimate goal m laryngeal 
reinnervation for bilateral vocal cord 
paralysis. A review of the literature at 
the time this research was first pre- 
sented (May 1989) revealed that a one- 
stage bilateral PCA reinnervation pro- 
cedure had not been previously 
proposed. Since that time, Baldissera 
et al^ have described a medification of 
a previous phrenic nerve -echnique in 
which a nerve graft was used to routes | 
axons from the distal RLN across the 


Laryngeal Muscle Transfer — Crumley 


———máÁ Met 
) 


^ 


- : 


^ 


- 


midline to dilleusdsterd PCA mus- 
cle. The-omohyoid teehnique described 
in this report would also offer that 
possibility, sinee in all three animals it 
was possible to expose the medial half 
of the centralateral PCA muscle, and 
it was pessible to sutare the distal end 
of the -ranspesed emohyoid muscle 
across the midline to the contralateral 
PCA muscle (Fig 5). To further inves- 
tigate this possibility would require a 
colony of animals wih bilateral vocal 
cord paralysis, which has proven diffi- 
cult to develop (as described above), 
insofar as most laboratory animals tol- 
erate neither leng-term tracheotomies 
nor bilateral yoeal cord paralysis well. 

Figure 1 demonstrates the direction 
of the ranspesed emohyoid muscle 
when positioned as in animal 3. Previ- 
ous experiments conducted in our lab- 
oratory nad indicated the possibility 
that a  phrenicinnervated muscle 
transfer could neurotze a denervated 
PCA, and we had given thought to 
PCA replacement by adjacent muscle 
transfer. However, the omohyoid mus- 
cle, which seemed to be best suited in 
width and bulk for PCA replacement, 
is absent in the dog. Accordingly, pri- 
mates were used in this study. In the 
monkey, the superior »elly of the omo- 
hyoid muscle fuses with the inferior 
belly, ane there is very little, if any, 
central tendon. The nerve supply, 
from the ansa hypoglessi, is relatively 
easy to identify with the nerve stimu- 
lator (Fig 2). With the superior pedicle 
utilized ir the third ammal, the superi- 
or belly was transected immediately 
above the junction of the two bellies 
and transposed medially. When the 
transected di end was sutured to 
the midline of the crieoid muscle and 
the medial end of the ipsilateral PCA 
muscle, the muscle fibers were per- 
fectly parallel to the underlying PCA 
muscle, lending optimism to the possi- 
bility that the transferred omohyoid 
muscle could overinspiratory con- 
trol of arytenoid abduction (Fig 1). 
From this standpoint clone, this tech- 
nique would be the advisable one to 
use if this proeedure were contem- 
plated in humans with long-standing 
paralysis. | 


Additionally, the histologic sections 
confirmed that far greater viable stri- 
ated musele fibers survived in the 
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transferred muscle in the animal with 


the hyoid pedicle intact (superiorly 
based omohyoid flap [Fig 4]). The fi- 
brosis seen in animals 1 and 2 con- 
firmed our suspicion that the blood 
supply to the superior belly of the 
omohyoid muscle in the monkey large- 
ly comes from the superior end of that 
muscle belly. Cadaver dissections and 
surgical observations have led us to 
believe that this is true in humans as 
well. 

One patient has been treated with 
the procedure, and this confirmed that 
the phrenic and omohyoid nerves could 
be used as described in the human. A 
middle-aged woman developed glottie 
airway compromise secondary to bilat- 
eral vocal cord paresis with some ad- 
ductor spasm. Six months after the 
procedure, she was able to withstand 
decannulation and has not had further 
difficulty 14 months postoperatively. 
However, the reinnervated side does 
not show as visibly demonstrable an 
abduction as did animal 3 by indirect or 
by fiberoptic laryngoscopy. Still, our 
ability to decannulate this patient, 
with retention of normal phonatory 
quality, has provided us with optimism 
regarding subsequent use of the meth- 
od in patients with bilateral vocal fold 
paralysis. 

In the human, both the inferior and 
superior bellies have a separate blood 
supply and innervation. The superior 
belly’s nerve enters the lateral aspect 
of the deep surface of the muscle in its 
middle one third. 

This investigation was performed 
largely to study the technique's feasi- 
bility for usage in patients with bilater- 
al vocal cord paralysis. However, a 
prior report by this author" regarding 
laryngeal synkinesis raised the issue 
that possibly some patients with clini- 
cal "bilateral vocal cord paralysis" 
have instead laryngeal synkinesis. If 
this or other procedures are to be used 
for bilateral paralysis, the surgeon 
must be aware of the possibility of 
finding the RLN regenerated to either 
the PCA muscle or the adductor mus- 
cles, or both. If the PCA muscle is 
found to be innervated (in a patient 
with clinical bilateral vocal cord paral- 
ysis), the abductor branch should be 
transected in order to denervate the 
muscle’s motor end plates. This will 
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make them much more receptive to 
reinnervation by the donor nerve 
source. 

In summary, a muscle transfer pro- 
cedure was performed in three adult 
monkeys with unilateral vocal cord pa- 
ralysis. The superior belly of the omo- 
hyoid muscle was transferred into the 
posterior cricoarytenoid region in such 
a way as to produce reinnervation of 
the paralyzed PCA muscle. The trans- 
posed muscle was reinnervated by the 
phrenic nerve to provide it with appro- 
priate inspiratory drive. The proce- 
dure was more successful with the 
muscle pedicled superiorly on the hy- 
oid bone. 

One procedure has been performed 
on a human, and that patient was 
subsequently able to undergo tracheot- 
omy decannulation. Hence, further hu- 
man usage appears feasible. Reasons 
for optimism are reviewed. Further 
research is needed, particularly with 
regard to the occurrence and diagnosis 
of denervation atrophy in the human 
posterior cricoarytenoid muscle. 
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Congenital Interarytenoid Web 





Bruce Benjamin, OBE, FRACS, FAAP, DLO, Eric A. Mair, MD 


e Congenital interarytenoid web is a rare 
laryngeal anomaly whose distinctive feature 
is a band of tissue joining the medial sur- 
faces of the arytenoids and restricting ab- 
duction of the vocal cords. It appears to 
arise from persistence of the embryonic 
membranous interarytenoid layers, which 
form the epithelial lamina of the fetal laryn- 
geal sagittal cleft. This review of 16 cases 
seen in a 15-year period describes the clini- 
cal features, diagnostic evaluation, and 
management. In addition to the interaryte- 
noid web, which is present to some degree 
in all patients, associated anomalous fea- 
tures may include subglottic stenosis, en- 
larged bulky arytenoids, and difficulty ex- 
posing the larynx and maintaining the 
airway during anesthesia and endoscopy. 
The association of these four features in 
this rare laryngeal anomaly has not been 
previously described. Diagnosis depends 
on direct laryngoscopy with particular at- 
tention to the posterior larynx. Tracheoto- 
my may be required for 3 to 5 years as 
definitive corrective management has not 
been established. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1118-1122) 
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ongenital laryngeal webs are well 

known in the anterior larynx," 
but there have been few references to 
webs in the posterior larynx. In 1942, 
McHugh and Loch” reviewed 133 con- 
genital webs of the larynx and referred 
to five webs involving the “posterior 
wall of the laryngeal cavity, mainly in 
the interarytenoid region." In 1955, 
Walander" cited “dorsal webs" as being 
extremely rare. In 1970, Ferguson 
mentioned “posterior webs" as occur- 
ring “in probably no more than 1 or 2 
percent" of all webs. The first detailed 
case report was by Cox and Simmons" 
in 1974, who referred to “midline vocal 
cord fixation" in a 5-year-old. In 1983, 
Benjamin' reported five cases of infant 
"congenital interarytenoid fixation" in 
a series of 29 congenital laryngeal 
webs. 

Two of the above-mentioned articles 
not only referred to the presence of a 
posterior web, but also to their func- 
tional and clinical significance. Wa- 
lander' commented that this rare type 
of web “cause(s) but little discomfort" 
and is clinically of “no consequence." 
McHugh and Lock’ remarked, “they 
are probably disregarded by most ob- 
servers as they cause few or no symp- 
toms.” However, all 16 of our cases 
had stridor and 10 had airway obstruc- 
tion severe enough to require long- 
term tracheotomy. 

The term congenital interarytenoid 
web is considered appropriate to de- 
scribe the constant distinctive feature 
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of a restrictive web. There are often 
other associated anomalies, including 
subglottie stenosis, large arytenoids, 
and abnormal laryngeal positior. The 
combination of anatomic zbnormalities 
often makes laryngoscopy and airway 
maintenance difficult during anesthe- 
sia. 


MATERIALS AND METHODS 


The records of 16 patients with a congeni- 


tal interarytenoid web seen between 1976 t 


and 1990 were analyzed with particular ref- 
erence to the history, endoscopic findings, 
management, and outcome. Most infants had 
a lateral neck roentgenogram or xeroradio- 
graph and all had complete endosccpic ex- 
amination with image magrificatiom using 
Hopkins’ telescopes under general anesthe- 
sia employing a spontaneous ventilation in- 
sufflation technique.’ Photagraphie docu- 
mentation was performed in mos: cases 
(Figure) All infants were proven :o have 
congenital interarytenoid webs. Cases of ac- 
quired posterior glottic stenosis, cricoary- 
tenoid joint fixation, and bilateral vocal cord 
paralysis were carefully excluded. 


RESULTS 


During the 15 years, from 1976 to 
1990, there were 16 cases of congenital 
interarytenoid web (Tabte). Nine sub- 
jects were male and seven were 
female. 

The onset of stridor was always 
within the first 7 days «f life. Twelve 
infants had obstructive respiratory 
symptoms at birth and she remaining 
four developed obstructve symptoms 
during the first week of life. 
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Endoscopic views of congenital interarytenoid web depicting varying degrees of webbing. Top left, Minor web; 
top center, moderate web with arytenoid enlargement; top right, thick fibrous web; bottom left, large web 
obstructing laryngeal visualization; bottom center, restrictive web with associated congenital subglottic stenosis; 
and bcttom right, dense, obstructive web with associated congenital subglottic stenosis. 


The major present ng clinical fea- 
ture was inspiratory stridor. Other 
features included obstructive cyanosis 
at birth, unexplained airway obstruc- 
tion, and episodes of apnea that re- 
quired immediate intubation or even 
tracheotomy further 
ment could be safely undertaken. Re- 
current or atypical “croup” was a pre- 
senting feature in three infants, each 
of whom had associated congenital 
subglottic stenosis; these three were 
the only patients to present for endo- 
scopic assessment of their airway ob- 
‘struction after the age of 3 months. 
There was no abnorma.ity of the cry or 


)efore assess- 


voice. Fourteen of the 16 infants had 
other associated laryngeal anomalies 
identified at endoscopy. Most notably, 
nine had large, bulky arytenoids, and 
eight had congenital subglottic steno- 
sis. At endoscopy, it was difficult to 
expose and visualize the larynx in all 
16 infants and it was difficult to main- 
tain a good airway under anesthesia 
not only because of the obstructive 
laryngeal anomalies, but also because 
of the abnormal laryngeal position and 
anatomy. 

Ten of the 16 infants (Table) had 
nonairway anomalies that were not 
confined to any particular organ sys- 
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tem. Five infants had 
anomalies. 

Management of the airway was de- 
termined by the degree of airway ob- 
struction caused by the interarytenoid 
web, subglottic stenosis, and associat- 
ed congenital anomalies such as dys- 
morphic facies with hypoplasia of the 
midface. 

The four infants with web alone (ie, 
without congenital subglottic stenosis 
or other major anomaly) were man- 
aged initially by close observation 
without intubation er tracheotomy and 
the obstructive symptoms resolved 
within 4 months. 


multiple 
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Cases of Congenital Interarytenoid Web (1976-1990) 


Presenting Onset of Associated 
Case Sex Features Symptoms Congenital Anomalies Management Resuit 
1/M Stridor Birth Large arytenoids Observation Asymptomatic at 3 mo ul 






Stridor; recurrent Large arytenoids; congenital Tracheotomy at 7 Decannulated at-4 y, 10 mo; 


"croup''; obstructive 
cyanotic attacks 


Stridor; recurrent 
‘ ‘croup’ , 


Stridor; obstructive, 
cyanotic attacks 


Stridor 


Stridor 


Stridor 


Stridor, obstructive cy- 
anotic attacks 


Stridor 


10/F Stridor Birth 





Stridor; obstructive cy- 
anotic attacks 


Stridor 


Stridor; obstructive 
cyanotic attacks 


12 hours 


subglottic stenosis; abnormal mo 


epiglottis 
Large arytenoids; microstomia 


Congenital subglottic stenosis 


Large arytenoids; congenital 
subglottic stenosis; cleft pal- 
ate; dysmorphic facies; de- 
velopmental delay 


Exotropia; vesiculoureteral 


Micrognathia; gastroesoph- 
ageal reflux; developmental 
delay 


Congenital subglottic stenosis; 


dysmorphic facies; cleft pal- 
ate 


Large arytenoids; congenital 
subglottic stenosis; gastro- 
esophageal reflux; abnormal 
epiglottis; seizure disorder 


Congenital subglottic stenosis 
Rubenstein-Taybi syndrome 





Large arytenoids; abnormal 
epiglottis; dysmorphic facies; 
seizure disorder; gastro- 
esophageal reflux 


Dysmorphic facies; Opitz-Frias 


disease; cryptorchidism 


Large arytenoids; severe con- 
genital heart disease; mi- 
crophthalmos / coloboma; 
cleft palate 


Tracheotomy at 12 
mo 


Tracheotomy at 2 
wk, multiple divi- 
sions of web 


Tracheotomy at 3 
mo, multiple 
divisions 


Tracheotomy at 


reflux 1 wk 
Observation 


Tracheotomy at 
choanal atresia; microstomia; 3 mo 


Observation 


Tracheotomy 


Observation 


Tracheotomy at 
syndrome; congenital cardiac 1 mo 


Intubation, no 
tracheotomy 


no airway obstruction 


Decannulated at-3 y, 1 mo, 
no airway obstruction 


Reformation of web after divi- 
sions decannu ated at 4 y, 
3 mo; no airwey obstruc- 
tion 

Reformation of web after divi- 
sions decannuiated at 4 y, 
1 mo; no airway obstruc- 
tion 

Decannulated at 5 y; no air- 
way obstructien 


Asymptomatic at 3 mo 


Larynx nonobstructive at 5 y; 
tracheotomy remains due 
to associated anomalies 
(10 y) 


Asymptomatic at 4 mo 


Unavailable for follow-up 
shortly after tracheotomy 


Asymptomatic at 2 mo 


Decannulated at 4 y; no air- 
way obstructicn 


Neonatal death due to severe 
heart disease 


14/F Stridor 3 days Large arytenoids; congenital Tracheotomy at Tracheotomy remains (2 y, 
subglottic stenosis 3 days 1 mo) 
15/M Stridor; obstructive 7 days None Observation Asymptomatic a 4 mo 


cyanotic attacks 
Stridor; recurrent 


Large arytenoids; congenital 


Tracheotomy at 


Tracheotomy remains 





“croup” 


Of the eight infants with congenital 
interarytenoid web and congenital 
subglottic stenosis, seven required a 
tracheotomy to alleviate airway ob- 
struction. Of the seven infants with 
congenital interarytenoid web and oth- 
er congenital anomalies, five needed a 
tracheotomy. The sixth infant with 
web and other congenital anomalies 
was intubated at birth but died shortly 
thereafter from severe congenital car- 
diac anomalies. The seventh was man- 
aged without tracheotomy. Long-term 
tracheotomy was, therefore, required 
in 10 patients (Table). 

The timing of the tracheotomy de- 


subglottic stenosis 7 mo 


pended on the severity and progres- 
sive nature of the laryngeal obstruc- 
tion. In our study, the age ranged from 
3 days to 12 months. The three whose 
tracheotomy was performed many 
months after birth survived chronic 
obstruction, “croup,” and cyanotic epi- 
sodes until the correct diagnosis was 
eventually made. The median age at 
tracheotomy was 3 months. There- 
after, endoscopic assessment was per- 
formed every 6 months. 

Six children were decannulated be- 
tween the ages of 3 and 5 years; the 
median time to decannulation was 4 
years. Three children still have their 
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(3 mo) 


tracheotomies; one was months old, 
one 2 years old, and the third 10 years' 
old. The latter has had an adequate 
laryngeal airway without obstruction 
for several years, but retains his tra- 
cheotomy for upper airwzy obstruction 
due to dysmorphic facies with midface 
hypoplasia, microstomia, atypical cleft 
palate, and choanal stenosis despite 
operations for atresia repair. One, the 
10th child, was unavailable for follow- 
up shortly after having ker tracheoto- 
my. Follow-up, in most cases for sev- 
eral years after removal of the 
tracheotomy, revealed no further evi- 
dence of upper airway obstruction. 
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The congenital interarytenoid web and 
associated congenita! subglottic steno- 
sis were, of course, still present but 
were no longer of ciinical significance 
to these older decaanulated children. 
There were no complications associ- 
ated with tracheotomy. 

Early in the series, two infants 
underwent multiple microdissection 
and/or laser divisions of webs to no 
avail. Immediate postoperative results 
were encoura; g, but within 4 to 6 
weeks the webs retmrmed and these 
procedures were abandoned in favor of 
long-term tracheotomy. 


COMMENT 


The distinctive fezzure of congenital 
interarytenoid web is a restrictive web 
joining the arytenoics and limiting vo- 
eal cord ston, It seems likely that 
some cases are misd-agnosed as bilat- 
eral vocal cord paralysis and others as 
cricoarytenoid joint fixation or posteri- 
or glottie stenosis. Inspiratory stridor 
is the eardinal clinical feature. The 
obstruction may be severe at birth or 
worsen over weeks or months. The 
stridor is episodic znd sometimes is 
associated with obs ructive, cyanotic 
attacks. 

Embryogenesis of zhe human larynx 
* occurs between the fourth and 10th 
week of fetal life.^ Large arytenoid 
swellings form by the fourth week, 
thus defining each sile of the sagittal 
laryngeal cleft." During the fifth week, 
epithelium between the medial aspects 
of the arytenoid swellings fuses to 
form the ep a amina," first de- 
scribed over 100 years ago by Roth.’ 
Similarity of eprthelial lamina to 
complete fetal fusion of the eyelids and 
external auditory carals has been pos- 


ı ' tulated,” but there is disagreement as 


to whether the lamina provides total 
transitory closure of the larynx.'* The 
sagittal cleft reopens as the epithelial 
lamina dissolves by the ninth embryon- 
ie week. Breakdown of the epithelial 
lamina starts inferio-ly as the cricoid 
cartilage forms-and superiorly with the 
"settling:down of the fifth arch mass.” 
It appears that failure of resorption of 
the epithelial lamina leads to congeni- 
tal interaryteneid we». 

Since both the arysenoid and cricoid 
.are derived from the same branchial 
arch," an arrest in arytenoid develop- 

| 


j 


ment may be associated with cricoid 
maldevelopment. In 1910, Frazer” 
first described the sagittal cleft as 
corresponding to the infraglottic adult 
larynx. If the sagittal cleft fails to fully 
reopen and a congenital interarytenoid 
web results, one might anticipate de- 
velopment of an infraglottic pathologic 
state such as congenital subglottic ste- 
nosis. Conversely, premature dissolu- 
tion of the epithelial lamina may lead 
to an interarytenoid cleft leaving the 
larynx open posteriorly with a fissure 
extending through the cricoid lamina. 


Endoscopic Technique 


Definitive diagnosis of congenital in- 
terarytenoid web requires laryngosco- 
py and bronchoscopy under general 
anesthesia to assess the web and de- 
tect any associated abnormalities of 
the upper respiratory tract. Examina- 
tion includes visualization of the poste- 
rior larynx without an endotracheal 
anesthetic tube, preferably utilizing a 
technique of insufflation anesthesia 
with spontaneous ventilation.’ Air- 
way maintenance, laryngoscopy, and 
endotracheal intubation may be diffi- 
cult due to the abnormal laryngeal 
anatomy, and cooperation between the 
anesthesiologist and laryngologist is 
required during induction and mainte- 
nance of anesthesia. Direct inspection 
of the larynx is difficult to some degree 
in every case, and special purpose 
hand-held laryngoscopes should be 
available (eg, Holinger pediatric ante- 
rior commissure laryngoscope and the 
Holinger-Tucker-Benjamin infant la- 
ryngoscope and subglottiscope) along 
with rigid telescopes, both straight 
and angled. This technique allows un- 
hurried, precise, and comprehensive 
evaluation of the site, extent, and 
thiekness of the web compared with 
the somewhat limited view that is ob- 
tained when the operating microscope 
is fixed in position. The posterior com- 
missure and arytenoids must be delib- 
erately separated by direct palpation 
with a probe to determine the consis- 
tency and depth of the web." Laryn- 
goscopy without an endotracheal tube 
permits testing of cricoarytenoid joint 
mobility, examination of the subglot- 
tis, and assessment of vocal cord move- 
ment when anesthesia has been discon- 
tinued and muscular tone returns. 
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The arytenoids are often large and 
bulky, a finding difficult to quantify or 
describe in detail The reason for the 
observed increase in size is uncertain, 
but may be partly due to residual 
epithelial lamina making the aryten- 
oids appear bulky. Review of the liter- 
ature reveals no previeus report of 
congenital arytenoid anomalies. 

Although Walander’ reported dorsal 
webs are “as a rule, thin and yielding,” 
we find congenital interarytenoid webs 
to be firm, restrictive of vocal cord 
movement, and a cause of upper air- 
way obstruction. The lewel of the web 
in the posterior commissure, its thick- 
ness, its effect on the glottic airway, 
and the severity of the degree of air- 
way obstruction varies from patient to 
patient. An associated congenital 
subglottic stenosis occurred in half of 
our patients and all but one of them 
required tracheotemy. 

It is common for infants with con- 
genital interarytenoid webs to have 
congenital anomalies of other organ 
systems, and there is a high associa- 
tion (88%) with other abnormalities of 
the respiratory tract. There is no regu- 
lar pattern to the abnormalities of or- 
gans not in the respiratory system. 
Some major cardiac abnormalities may 
be incompatible with lif. One infant 
had severe congenital heart disease 
and was intubated until death. 


Management 


The definitive management of a con- 
genital interarytenoid web has not 
been established. Possibilities include 
long-term intubation, tracheotomy, la- 
ser, or microdissection division or exci- 
sion of the web, arytenoidectomy, or 
major open airway reconstruction. 

Prolonged intubation is not feasible 
as patients with severe congenital in- 
terarytenoid web generzily need sev- 
eral years before they “outgrow” their 
anomaly and are able to rely on their 
glottic airway. Prclonged intubation in 
patients with associated congenital 
subglottic stenosis is, of course, 
contraindicated. 

In this series, two infants under- 
went multiple microdissection and la- 
ser divisions and excisions of the inter- 
arytenoid web to no avail due to 
reformation of the web. Cox and Sim- 
mons" were also unsuccessful with 


Interarytenoid Web— Benjamin & Mair 1121 


3 


4 "- - 


—.- 


"yr 


| 
| 
! 








“sectioning of the interarytenoid mus- 
cle," but later performed a "successful" 
unilateral arytenoidectomy on their 5- 
year-old patient followed by decannu- 
lation in 6 weeks. Preoperatively, the 
boy had a “remarkably good voice” but 
postoperatively, he had a low-pitched 
voice. It appears likely that decannula- 
tion might have been successful at 5 
years of age, as in our patients, with- 
out operation. 

Web resection and placement of a 
laryngeal keel, either endoscopically or 
by open laryngofissure, may lead to 
overwhelming granulation tissue in the 
posterior commissure, posterior sub- 
glottie stenosis, arytenoid ulcerations, 
chondritis, and cricoarytenoid joint fix- 
ation.” Intralaryngeal web excision 
with local flap coverage of the raw 
surfaces may be more satisfactory in 
textbooks than in an infant airway. 
Flaps are often of irregular thickness, 
tend to retract, and tend not to stay in 
the designed areas." Cartilage grafts 
may be feasible for the treatment of 
acquired posterior glottie stenosis in- 
volving the vocal processes and sub- 
glottis," but a congenital interaryte- 
noid web involves the mesodermal 
element of the whole medial arytenoid 
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body, which cannot be repaired with 
cartilage grafts to the posterior cri- 
coid. Major open airway reconstruc- 
tion does not correct the abnormal 
laryngeal position, has no effect on 
airway obstruction from dysmorphic 
facies, and seems difficult to justify in 
light of present knowledge and the 
good results after long-term 
tracheotomy. 

The 10 infants with congenital inter- 
arytenoid web who had a long-term 
tracheotomy were no longer symptom- 
atically obstructive by the age of 3 to 5 
years; normal growth had adequately 
increased laryngeal dimensions. 

Infants with congenital interaryten- 
oid web and associated congenital 
subglottic stenosis or other congenital 
anomaly (involving dysmorphie facies 
or midface hypoplasia) need prolonged 
airway support. Parents should be 
counseled concerning long-term tra- 
cheotomy with probable decannulation 
in 3 to 5 years and a very good long- 
term prognosis. Infants with congeni- 
tal interarytenoid web alone (ie, with- 
out associated subglottic stenosis or 
other congenital anomaly) do not re- 
quire intubation or tracheotomy as 
they tend to have minor obstructive 
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symptoms. The reason for this is not 
clear but it appears that the combina- 
tion of restricted arytenoid movement 
and subglottic narrowing is more ob- 
structive than an isolated web. Par- 
ents of these infants shoulc be assured 
that the airway will improve with age. 
Elective surgery involving general an- 
esthesia and endotracheal tube inzuba- 
tion should be carefully supervised as 
intubation will be difficult and severe 
airway obstruction may be 
precipitated. 

Although rare, congenital interary- 
tenoid web should be considered in the 
evaluation of the infant with airway 
obstruction. Endoscopic 2xamination 
should include visualization of the pos- ' 
terior larynx without an endotracheal 
anesthetic tube. Congenital interary- 
tenoid web has the following four char- 
acteristic features: a web joining the 
medial surfaces of the arvtenoids re- 
stricting vocal cord abduction; large, 
bulky arytenoids; congenital subglottic 
stenosis; difficulty in endoscopic visu- 
alization of the larynx and maintaining 
an airway under anesthesia. Manage- 
ment is recommended based on clinical 
and endoscopic findings in 16 patients. 
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The Prevention of Postoperative Stridor and 


.Laryngospasm With Topical Lidocaine 


J. Gregory "T MD; Mark C. Weissler, MD; Eileen P. Tyler, MD; Amelia F. Drake, MD 


J 


è Tonsillectom- and adenoidectomy can 
predispose to stedor amd laryngospasm in 
the immediate »ostextubation period. A 
prospectively rardomized study of 133 pa- 
tients un@ergoine tonsillectomy and aden- 
oidectomy was undertaken to determine if 
the topical application of 4 mg/kg of 496 
lidocaine at the time of intubation would 
decrease the incidence of postoperative 

stridor and lary pasm. Taken together, 
eight (12%) of 67 contrel patients suffered 
stridor orlaryngespasm vs two (3%) of 66 
patients receivinc lidocaine. It is concluded 
that lidocaine administered topically at the 
time of intubation for adenotonsillectomy 
helps prevent postoperative stridor and lar- 
yngospasm. Sureery of the upper aerodi- 
gestive tract often invelves not only the 
technical aspects of the-surgical procedure 
but also concomitant management of the 
airway. This car present a challenge to 
even the most adept otolaryngologist and 

, anesthesiologist. Accidental extubation is 
always possible, and reintubation can be 
difficult in the pr ce of blood and saliva. 
The difficulty is sften compounded with a 
patient who is compsetely paralyzed. 

(Arch Otolaryegol Mead Neck Surg. 
1991;117:1123-1128) 
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aryngospasm is one of the most 

dreaded complications of either 
planned or accidental extubation. This 
involves spasm of all the muscles of the 
larynx such that the vocal cords are 
brought to the midline and will not 
allow air to enter or exit the lungs 
despite attempts by the patient to 
breathe. This can lead to hypercarbia 
and hypoxia, which may, in turn, even- 
tually lead to cardiac arrhythmias, 
myocardial infarction, or cerebral isch- 
emia. The exact cause of the laryngo- 
spasm is often not known; however, 
there are many predisposing factors. 
Previous studies have shown that me- 
chanical stimulation of the upper aero- 
digestive tract in animals can cause 
laryngospasm."' This is believed to be 
a protective mechanism against aspira- 
tion. Indeed, in humans it is believed 
that the presence of secretions or blood 
in the upper airway at the time of 
extubation can be a significant factor 
leading to postoperative laryngo- 
spasm.' Another factor that may come 
into play is the plane of anesthesia at 
the time of extubation. If the patient is 
in an unfavorable anesthetic plane, lar- 
yngospasm is much more likely to oc- 
eur. In general, a very deep plane of 
anesthesia or a very light plane of 
anesthesia is desirable at the time of 
extubation to help prevent laryngo- 
spasm.' Inspiratory stridor is often 
heard just prior to laryngospasm. At 
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this point, air moving through a nar- 
rowed glottic chink on inspiration 
causes a characteristic sound heard by 
the examiner. Many times this stridor 
precedes complete laryngospasm with 
total occlusion of the larynx. Patients 
can desaturate and become hypercar- 
bic even during the early stridulous 
phase. 

Aids to prevention of laryngospasm 
include obtaining meticulous hemosta- 
sis at the time of surgery, suctioning of 
the oropharynx just before extubation 
to remove any retained blood and se- 
cretions, and extubating the patient in 
either a very deep plane of anesthesia 
or a very light plane of anesthesia. 
Pharmacologic methods ef prevention 
have included the use of local anesthet- 
ics, either given topically or intrave- 
nously. Earlier studies or intravenous 
lidocaine have presented conflicting 
data. These studies concluded that in- 
travenous boluses of lidocaine immedi- 
ately before extubation after tonsillec- 
tomy both do" and do notë prevent 
laryngospasm. Two other-studies have 
suggested the possibility that topical 
anesthesia may prevent laryngospasm 
after laryngoscopy."" Our study was 
undertaken to determine whether topi- 
cal lidocaine administerec at the time 
of intubation prevents postoperative 
stridor and laryngospasm in patients 
undergoing adenoidectomy or ton- 
sillectomy. 
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Table 1.— Average Age and Operative Times 


Age, y Operative Time, min N 


Tonsillectomy * 





* * Adenoidectomy. 


MATERIALS AND METHODS 


Between April 1988 and August 1989, all 
patients undergoing adenoidectomy, tonsil- 
lectomy, or adenotonsillectomy with or with- 
out insertion of pressure equalization tubes 
were given the option of enrolling in the 
study. The protocol was approved by the 
Committee on Protection of the Rights of 
Human Subjects, University of North Caro- 
lina School of Medicine, Chapel Hill. All sur- 
gery was performed by the residents and 
staff of the Division of Otolaryngology, 
North Carolina Memorial Hospital, Chapel 
Hill. Informed consent was obtained on all 
patients enrolled in the study. Patients were 
randomized on the basis of their hospital 
number to receive either topical lidocaine per 
protocol or to receive nothing at all. No 
placebo was used. No intravenous lidocaine 
was used either preoperatively or 
intraoperatively. 

At surgery, 4 mL of 4% lidocaine was ap- 
plied with a standard laryngotracheal sy- 
ringe to the supraglottic, glottie, and subg- 
lottie areas before the initial intubation. In 
children less than 12 years old, 4 mg/kg of the 
4% solution was used. Surgery was then per- 
formed in the standard manner at this insti- 
tution. This includes starting with the place- 
ment of pressure equalization tubes 
immediately after the patient has been intu- 
bated and then progressing to the adenoidec- 
tomy and tonsillectomy. Adenoidectomies 
are performed at this institution using an 
adenoid euret and tonsillectomies are usually 
performed using electrocautery. After the 
surgery, all patients were extubated in a 
very light plane of anesthesia when they 
could lift their head up and follow commands. 
The oropharynx was suctioned immediately 
before extubation. The occurrence of stridor 
and laryngospasm during the first postoper- 
ative hour was noted. Ifa patient did develop 
stridor, positive-pressure ventilation with 
100% oxygen by face mask was the initial 
management accompanied by suctioning of 
the oropharynx. The protocol included rein- 
tubation using succinylcholine if the laryngo- 
spasm did not resolve. Patients were seen in 
the clinic 1 to 3 weeks after the procedure for 
routine follow-up and any complications 
were documented. 

After a P value of .05 was obtained, 10 


Lidocaine 12 (P = .13) 38 (P = .34) 41 
Control 15 34 41 
Adenoidectomy 
Lidocaine 4 (P = .07) 37 (P — .69) 25 
Control 3 35 26 














additional patients were treated with lido- 
caine according to protocol. Lidocaine levels 
were then drawn 30 minutes after adminis- 
tration. These patients were taken serially 
and not randomized. They are, therefore, not 
included in the results except to report their 
lidocaine levels. 


RESULTS 


A total of 133 patients were enrolled 
in the study. Fifty-one patients under- 
went adenoidectomy and 82 patients 
underwent tonsillectomy with or with- 
out adenoidectomy and insertion of 
pressure equalizimg tubes. Of those 
patients undergoing tonsillectomy, 41 
patients were in the control group and 
41 patients were in the lidocaine treat- 
ment group. Of those patients under- 
going adenoidectomy, 26 patients were 
in the control group and 25 patients 
were in the lidocaine treatment group. 
Table 1 summarizes the average age 
and operative times of each individual 
group. For the entire study, the aver- 
age age of the patients was 10 years 
old (range, 1 to 71 years) and the 
average operating time was 36 minutes 
(range, 7 to 75 minutes). None of the 
control-lidocaine intergroup differ- 
ences in age or operating time was 
statistically significant (Table 1). The 
lidocaine levels in the group that had 
them measured ranged from less than 
1.0 to 3.7 pg/mL (Table 2). The levels 
reported as less than 1.0 pg/mL were 
arbitrarily assigned values of 0.5 
g/mL. Using these values, then, the 
average lidocaine level was 1.77 
g/mL. The SD was 1.0 pg/mL. 

Taken together, eight (1296) of 67 
control patients suffered postoperative 
stridor or laryngospasm, whereas only 
two (3%) of 66 patients treated with 
lidocaine developed postoperative stri- 
dor or laryngospasm. Table 3 summa- 
rizes the results. When the groups are 
broken down into those undergoing 
tonsillectomy and those undergoing 
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Table 2.— Serum Lidocaine Levels 30 
Minutes After Topical Application of 
4 mg/kg of Lidocaine 


Lidocaine 
bevel, 
Patient 


—À 





1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
X 


* Value assigned to less than 1 ug/mL. 
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adenoidectomy, the tonsillectomy 
group showed 15% (6/41) of control 
patients having postoperative stridor 
or laryngospasm compared witk only 
2% (1/41) of lidocaine-trea-ed patients. 
This attained a P value of .05 using a 
one-sided Fischer’s Exact Test. In the 
adenoidectomy group, 8% (2/26) cf con- 
trol patients underwent postoperative 
stridor or laryngospasm, whereas only 
4% (1/25) of the lidocaine-treated 
group did. The difference in the aden- 
oidectomy group alone did not attain 
statistical significance. I- should be 
noted that after tonsillectomy at this 


institution, most patients have 0.5%* 


bupivacaine without epinephrire in- 
jected into the tonsillar fossa for post- 
operative pain relief. Of the 82 patients 
undergoing tonsillectomy, 62 patients 
received bupivacaine and 20 patients 
did not. Table 4 reveals that both 
patients in the bupivacaine and the no 
bupivacaine groups had stridor and 
laryngospasm and the difference be- 
tween the groups was not statistically 


significant. 


When the tonsillectomy and adenoi- : 


dectomy groups are taken together, 
they attain statistical significance 
(P=.05) using a one-sided Fisher's Ex- 
act Test. The relative risk of having 
stridor or laryngospasm if a’ patient 
was in the control group was 3.95 with 
a 95% confidence interval of 0.87 to 
17.9. Of the eight total patients :n the 
control group with stridor or laryngo- 


Li 


spasm, positive pressure ventilation ~ 


with 100% oxygen was given to four 
patients and one patient vas addition- 
ally treated with 30 mg of lidocaine* 
intravenously. 
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tients were then treated with 2 mg/kg i 
of intravenous lidocaine to break the . 
laryngospasm. This repertedly worked 
within 30 to 90 seconds. No statistical 
analysis was performed in this study. 
The author, however, concluded that 
intravenous lidocaine was effective 


No. (%) 


` y Tonsillectomy 
A | 6/41 (15) (P = .05) 
1/41 (2) 


Total 


8/67 (12) (P — .05) 
2/66 (3) 


Adenoidectomy 


2/26 (8) (P = .52) 
1/25 (4) 









51 133 





| 
Tabie 4.—Incidenee of Stridor /Laryngospasm in the Bupivacaine vs no Bupivacaine 
| Tonsillectomy Groups 


No. (%) 


3upivacaine 
3/31 (10) 
1/31 (3) 


Contro! 


COMMENT 


| 

It has long been suspected that local 
anesthetics might suppress upper air- 
way reflexes and possibly prevent lar- 
yngospasm. It has remained unclear, 
however, whether mest of the benefit 
was actually derived from a systemic 
effect or froma local effect; thus, stud- 
ies have administered local anesthetics 
both intravenously and topically in at- 
» tempts to prevent cough and laryngo- 
spasm. The confusion has also been 
compounded by the fact that these 
drugs are systemically absorbed when 
administered topically: 

The initial interest in intravenously 
administered local anesthetics surfaced 
in 1948 when procaime was used in 
combination with thiopental sodium 
(Pentothal) by Fraser and Kraft.” 
They noted procaine had several ef- 
fects, including analgesia and sedation. 


. *Procaine, however, caused circulatory 


depression and had a narrow therapeu- 
tie range, so lidocaine was substituted 
for procaine by Gilbert and cowork- 
ers.” 

These initial studies confirmed the 
analgesic and sedative effects of lido- 
caine given intravenously. The effects 
of lidocaine, specifically on the cough 
reflex, were t noted in 1958 by 
Steinhaus and Howlard." These au- 
thors noted that in anssthetized rab- 
bits, the ceugh reflex elicited by mov- 
yng a previously placed endotracheal 
tube could be Bar decreased 
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No Bupivacaine P 


3/10 (30) 
0/ 10 (0) 





by the administration of intravenous 
lidocaine. Up until this point, other 
drugs that were used to decrease up- 
per airway reflexes (eg, morphine, 
thiopental sodium, meperidine) also 
caused a significant amount of respira- 
tory depression. Lidocaine, however, 
did not have this unwanted side effect. 
These authors then administered lido- 
caine to 135 patients undergoing ni- 
trous oxide and thiobarbiturate anes- 
thesia. They did, indeed, note the 
depression of pharyngeal and laryn- 
geal reflexes without marked depres- 
sion of respiratory drive. Another 
study by Christensen et al^ examined 
the effect of intravenous lidocaine on 
the treatment of persistent cough after 
diagnostic bronchoscopies. They found 
a statistically significant decrease in 
coughing among patients receiving in- 
travenous lidocaine. These were the 
first two studies that showed that lido- 
caine, when administered intravenous- 
ly, eould suppress cough and upper 
airway reflexes. 

The first study on the effects of 
intravenous lidocaine on laryngo- 
spasm, per se, was published by Bar- 
aka in 1978. He studied 40 children 
undergoing tonsillectomy. Twenty of 
these patients received 2 mg/kg of 
lidocaine intravenously 1 minute prior 
to extubation, whereas the other 20 
children did not receive lidocaine. Four 
of the control patients not receiving 
lidocaine subsequently suffered laryn- 
gospasm. Interestingly, these four pa- 


in preventing postoperative laryn- 
gospasm. 

The next study of intravenous lido- 
caine use for prevention of post-tonsil- 
lectomy laryngospasm was conducted 
by Bidwai et al.’ These authors found a 
significant (P<.025) decrease in laryn- 
gospasm among tonsillectomy and 
adenoidectomy patients receiving in- 
travenous lidocaine prior to extuba- 
tion. Gefke et al” conducted a study 
with 19 adult patients undergoing ton- 
silleetomy. The authors noted that 
coughing was reduced ir the patients 
who received intravenous lidocaine, 
however, none of the patients suffered 
from laryngospasm. 

Leicht et al' studied 100 children 
undergoing tonsillectomies. Eleven of 
50 patients receiving intravenous lido- 
caine as well as 11 of 59 control pa- 
tients develeped laryngespasm. The 
conclusion was that intravenous lido- 
caine does not prevent postoperative 
laryngospasm. Therefore, there are 
data both to support and to negate the 
hypothesis that intravenous lidocaine 
administered immediately before extu- 
bation ean prevent laryngospasm. 

Studies on the prevention of laryn- 
gospasm with the use of topical lido- 
caine were actually stimulated by 
Steinhaus and Gaskin's" initial work on 
intravenous lidocaine. Biancato and 
Peng” published a series of 50 laryn- 
goscopies combined with various addi- 
tional procedures. One group received 
large doses of lidocaine intravenously, 
whereas the other group received lido- 
caine both topically around the larynx 
as well as a lesser dose intravenously. 
The group receiving topical lidocaine 
had no laryngospasm eompared with 
two patients in the intravenous group 
who did have laryngospasm and re- 
quired reintubation. The authors con- 
cluded that topical lidocaine helped to 
prevent stridor and laryngcspasm, and 
also to decrease the amoun: of intrave- 
nous lidocaine necessary to maintain 
adequate anesthesia for the procedure. 

Studies of laryngespasm in an ani- 
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Table 5.— Control Group Incidence of 
Laryngospasm in Adenotonsillectomy 
Studies 


Incidence 
No. (96) 
0/ 10 (0) 
4/20 (20) 

12/50 (24) 

11/50 (22) 
8/67 (12) 


Source, y 
Gefke et al,'* 1983 
Baraka,® 1978 
Bidwai et al,’ 1979 
Leicht et al, 1985 
Present study 





mal model were brought to light by 
Rex’ who developed a model of laryn- 
gospasm in the cat. He showed that 
laryngospasm could be produced by 
stimulation of the upper aerodigestive 
tract of the cat and that this reflex 
could be blocked by the application of 
topical lidocaine.” Strong et al" stated 
that it is “probable that topical anes- 
thesia of the larynx reduces the inci- 
dence and severity of post extubation 
laryngospasm” in an article dealing 
with complications of laryngoscopy. 
Soder et al" performed a study evalu- 
ating ventilation of patients who were 
undergoing laryngeal surgery with a 
Carden tube. Eight of 18 patients had 
596 cocaine sprayed on the vocal cords. 
These patients had lower recovery 
room pco, values than the control 
group, implying greater ease in venti- 
lation postoperatively. 

Another study on the possible effec- 
tiveness of topical lidocaine in the pre- 
vention of laryngospasm was per- 
formed by Johnson." He reported two 
cases of laryngospasm presenting to 
the emergency department that were 
relieved by the intranasal instillation 
of 5 mL of 196 lidocaine with 1:100 000 
epinephrine. Johnson noted that neu- 
romuseular blockade and intubation 
were avoided in both cases. 

Last, Robinson et al' performed an 
experiment on the prevention of laryn- 
gospasm in the cat using topical lido- 
caine. In their study, laryngospasm 
was produced in anesthetized cats by 
passing an endotracheal tube into the 
larynx every 2 to 3 minutes and then 
removing it. The cats were then given 
3.3 mg/kg of topical lidocaine adminis- 
tered as either a 2%, 5%, or 10% 
solution sprayed around the larynx. 
The amount of time that each applica- 
tion of lidocaine prevented subsequent 
laryngospasm was recorded. Interest- 


Table 6.— Average Age and Operative Times in the Positive Control Subjects 


Compared With Their Overall Groups 


Age, y 
14.0 (P — .18) 


All tonsillectomies 





Operative 
Time, min N 


36 (P — .94) 8 
5 


All adenoidectomies 3.6 (P — .43) 36 (P = .41) 


2 
Positive control patients * 13.0 36 5 
1 
2 


Positive control subjects 4.0 45 


* A 71-year-old patient was omitted. 


ingly the 596 solution prevented re- 
covery to baseline response for 103 
minutes and the 10% solution prevent- 
ed recovery to baseline response for 
117 minutes. These differences were 
not statistically significant. The 2% 
solution, however, only prevented re- 
covery to baseline response for an av- 
erage of 63 minutes. This difference 
was statistically significant. This study 
suggests that a 5% solution of lidocaine 
in a 3.3 mg/kg dosage on cats can 
prevent recovery of the baseline re- 
sponse of laryngospasm for well over 
1.5 hours. 

The dose of 4 mg/kg in this study 
was chosen on the basis of the previous 
study by Robinson et al’ showing that 
3.8 mg/kg was effective in the cat. 
Topically applied lidocaine is readily 
absorbed from the mucosal surfaces of 
the upper aerodigestive tract. Studies 
have shown that when 4 mg/kg of 
lidocaine is administered endotracheal- 
ly, peak levels rarely exceed 4 to 5 
pg/mL. These levels usually peak 
within 5 to 15 minutes and at 30 min- 
utes are slowly decreasing.” Since the 
average procedure time was 36 min- 
utes, the lidocaine levels drawn at 30 
minutes were believed to be represen- 
tative of the intravenous levels at the 
average time of extubation. Our data 
showed a mean lidocaine level at 30 
minutes after administration of 1.77 
mg/mL (range, <1.0 to 3.7 pg/mL and 
SD, 1.0 pg/mL) on the 10 patients who 
had levels obtained. This confirms the 
safety of the 4-mg/kg dosage. At our 
institution, the therapeutic range for 
lidocaine in preventing cardiac dys- 
rhythmias is 1.5 to 5.0 pg/mL with 
toxie levels being greater than 7.0 
mg/mL. The fact that on the average, 
patients had almost 2.0 pg/mL of lido- 
eaine in their blood at the time of 
extubation suggests that at least part 
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of the observed effect may be due to 
significant blood levels ef the drug 
present at the time of extubation. 
Lidocaine is available in commercial- 
ly premixed solutions 
strengths (1%, 2%, 4%, and 10%) both 
with and without varying concentra- 
tions of epinephrine. For this study, a 
4% solution of lidocaine without epi- 
nephrine was used for several reasons. 
First, it is readily available in most 
operating rooms. Second, the study by 
Robinson et al’ suggested thet the 
effect of a 4% solution applied topically 
would last longer than most of the 
intended surgical procedures. Third, in 
the dose selected, a 4% solution pro- 
vided enough actual volume of solution 
to coat the larynx and upper aerodiges- 
tive tract well. Last, epinephrine is 


readily absorbed from the mucosal sur- ¢ 


faces of the trachea and a solution 
without epinephrine was used to pre- 
vent this absorption with its possible 
hemodynamic side effects of tachycar- 
dia, hypertension, and increased myo- 
cardial irritability. 

The incidence of laryngospasm in the 
control group is not significantly differ- 
ent than other studies in the literature 
(Table 5). The incidence in this study 
was eight (12%) of 67 patients under- 


of vzrying Y 


going either tonsillectomy or adenoi-* . 


dectomy. The range in the literature 
on patients undergoing adenotcnsillec- 
tomy is from 0% in Gefke and cowork- 
ers’ study" of 10 patients to 24% in the 
study of Bidwai et al' on 50 patients. 
The interstudy variability in the range 
of the incidence of post-tonsillectomy 
laryngospasm may be due to several 
factors. These include differing opera- 
tive and anesthetic techniques leading 
to more or less bleeding immediately 
postoperatively, differing amcunts of 
suctioning of the oropharynx prior to, 
extubation, differing lewels of anesthe- 
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Table 7.—Characteristics of Eight Positive Control Patients Having Laryngospasm* 
Anesthetic Time of 


Plane at Procedure, Use of | 
Age. y Procedure Extubation min Bupivacaine Treatment | 


BEEN eee c7 oou —7 97 - a DD BEC Adenoidectomy Light 60 == Self-resolved 
O E oe 0o 7 9-30 ee ee EIE Adenoidectomy Light 30 - PP oxygen + 30 mg of lidocaine IV 


















4 
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1 
5 Adenotonsillectomy 





sia at extubation, and differing thresh- 


' olds of observers to diagnose a patient 


with laryngospasm. 

The possibility of a number of con- 
founding variables was also considered 
in this study. First c^ all, the age of the 
patients developing laryngospasm 
ranged from 3 to 71 years. However, if 
the 71-year-old patient is omitted, the 
average age and operative times in the 
positive contrel patients are no differ- 
ent than the averages in their respec- 
tive groups (Table 6». The procedures 
performed on the pesitive control pa- 
tients included two adenoidectomies 
and six tonsillectomies. This is not 
significantly different from the general 
distribution of 51 adenoidectomies and 
82 tonsillectomies in the entire study. 
The level of anesthesia on extubation 
can also be a confeunding variable, 
however. only one positive control pa- 
tient was not extubated in a light plane 
of anesthesia. This patient was extu- 
bated in a deeppplane of anesthesia. No 
patients were extubated in the inter- 
mediate plane of anesthesia that pre- 
disposes to laryngospasm. The pres- 
ence of a foreign body such as blood, 
mucus, or saliva in the oropharynx at 
the time of extubation can also predis- 
pose to laryngospasm; however, all 
patients had their eropharynx suc- 
tioned free of any foreign material just 
prior to extubation zo decrease the 
likelihood that this would be a con- 
founding variable. The amount of 
bleeding left by the surgeon during a 
procedure might alse predispose to 
having increased amounts of blood in 
the oropharynx with subsequent laryn- 
gospasm. All tonsilleetomies in this 


. study were performed with electrocau- 


tery and all adenoidectomies were per- 
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6 Adenotonsillectomy Light 30 Self-resolved 

3 Adenotonsillectomy Light 20 Self-resolved 

7 Tonsillectomy Light 30 Self-resolved 
40 


Light 


formed with an adenoid curet. Because 
blood loss during these procedures is, 
at best, an estimate, it was not possi- 
ble to segregate the positive control 
patients by blood loss either for the 
tonsillectomy or adenoidectomy group. 
Using electrocautery for the tonsil dis- 
section usually leaves an essentially 
dry tonsillar bed at the end of the 
procedure. The adenoid bed is not rou- 
tinely cauterized at this institution un- 
less packing fails to stop the bleeding. 
Although it is impossible to standard- 
ize the amount of postoperative bleed- 
ing, it is possible to say that none of 
the patients were returned to the oper- 
ating room for postoperative hemor- 
rhage. The use of bupivacaine in the 
patients undergoing tonsillectomy was 
considered to be another possible con- 
founding variable. It will be noted 
from Table 4, however, that none of 
the bupivacaine-no bupivacaine inter- 
group differences in the incidence of 
laryngospasm attained statistical sig- 
nificance. This holds true for both the 
control group and the group that re- 
ceived lidocaine. This suggests that 
bupivacaine by itself is not a significant 
confounding variable and does not con- 
tribute in large amount to the preven- 
tion of laryngospasm. Although bupi- 
vacaine might have been omitted for 
this study, it was believed that the 
relief of postoperative pain afforded by 
bupivacaine is so significant that with- 
holding this from the patients would 
not have been desirable. Another pos- 
sible confounding variable is the defini- 
tion of stridor and laryngospasm. To 
standardize a positive result, both the 
otolaryngologist and the anesthesiolo- 
gist had to agree on calling a patient 
positive for stridor or laryngospasm. 


I+ 
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PP oxygen 


*PP indicates positive pressure oxygen by face mask; IV, intravenous; minus sign, negative; and plus sign, positive. 


In addition, the stridor must have been 
present for at least 15 to-30 seconds, as 
there were often 1 tc 2 stridulous 
breaths immediately after extubation 
that resolved spontaneously. Finally, a 
two-sided Fisher’s Exact Test may be 
used for statistical analysis when there 
is a possibility that the therapeutic 
intervention actually may make the 
observed end point either worse or 
better. In this study, however, a one- 
sided Fisher’s Exact Tes: was believed 
to be more appropriate since there has 
not been any evidence in all the previ- 
ous studies that lidocaine, either topi- 
cally or intravenously, may actually 
cause, worsen, or predispose to 
laryngospasm. 

Another concern with using lido- 
caine to desensitize the larynx is the 
possibility of undetected aspiration of 
bleod or saliva, with the subsequent 
development of pneumonia. In this 
study, with many of the patients re- 
ceiving bupivacaine in the tonsillar fos- 
sa, this concern becomes even greater. 
Not one of the 66 patients, however, 
developed pneumonia or any unteward 
pulmonary complications. One possible 
reason may be that the area desensi- 
tized by the application of lidocaine is 
somewhat limited. If a clot or some 
mucus does make it dowr to the lower 
tracheobronchial tree, i may then 
stimulate an adequate cough reflex to 
clear the lungs. 

It will be noted in Tabie 6 that four 
of eight patients in the control group 
did not actually receive positive-pres- 
sure oxygen by face mask. Although 
these patients are listed as "self-re- 
solved," all patients were believed to 
need positive-pressure oxygen by face 
mask. Some patients, however, were 
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too agitated on extubation to tolerate 
this therapy. No patients progressed 
to complete airway obstruction neces- 
sitating neuromuscular blockade and 
reintubation. 

The patients who had stridor or lar- 
yngospasm despite treatment with 
topical lidocaine did not differ signifi- 
cantly from the other patients who did 
receive topical lidocaine and did not 
have stridor or laryngospasm. One pa- 
tient was a 5-year-old who underwent 
an adenoidectomy and received 60 mg 
of lidocaine. The procedure only took 
20 minutes. This patients laryngo- 
spasm was self-resolved. The other 
patient was a 15-year-old undergoing 
tonsillectomy whose procedure only 
took 30 minutes and who also received 
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bupivacaine. This patients laryngo- 
spasm resolved with positive-pressure 
oxygen by face mask. The operative 
time was not excessively long in either 
patient, so the effect of the lidocaine 
should still have been present at extu- 
bation. The experimental protocol was 
not broken in either patient and it is 
not clear what, if anything, predis- 
posed these patients to laryngospasm. 


CONCLUSION 


Past evidence has suggested that 
lidocaine either given intravenously or 
topically may prevent laryngospasm 
both in animals and in humans. This 
prospectively randomized controlled 
trial of the administration of topical 
lidocaine to prevent laryngospasm in 
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performed on 133 patients. A statisti- 
cally significant reduction in the num- 
ber of patients who had stridor or 
laryngospasm was noted in the pa- 
tients who received lidocaine. Serum 
lidocaine levels were measurable al- 
though not high. It is suggested that 
lidocaine may act by both a local and a 
systemic effect in preventing laryngo- 
spasm. It is concluded that the inci- 
dence of postoperative stridor and lar- 
yngospasm in patients undergoing 
tonsillectomy and adenoidectomy can 
be significantly reduced by the topical 
application of 4 mg/kg of 4% lidocaine 
at the time of intubation for the 
procedure. 
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Ihe Latissimus Dorsi Donor Site 


, « Current Use in Head and Neck Reconstruction 


Bruce H. Haughey, MB ChB, FRACS, John M. Fredrickson, MD 


€ Recenstrestion of head and neck de- 
fects after trauma, tumor extirpation, or 
disease nas improved with the modern de- 
velopment of meltiple donor sites. Howev- 
er, the selection of a perticular pedicled or 
free flap should balance the required so- 
phistication of r»pair with donor site mor- 
bidity. The latis-imus dorsi donor site is 
capable of prov-ding a versatile group of 
tissues; ie, musc'e, Skir, subcutaneous tis- 
sue, bone, nerve and vascular pedicle. We 
present a series ef 30 latissimus dorsi flaps 
(20 pedicied and 10 fre») used for cranio- 


» temporal, craniof&cial, midfacial, oral, oro- 


pharyngeal, mandibular and neck skin re- 
constructions. The flap survival rate was 
90%, a result sinsilar to.other large series. 
The indications -or using the latissimus 
dersi as opposedtto other donor sites were 
large skin defects, cephalad defects, total 
glossectomy defects, detects requiring free 
tissue tramsfer, end desects where other 
regional donor tissue was unavailable. We 
also present a nevel fleo design for total 
glossectomy reco«struction. 

(Arch @tolaryryol Head Neck Surg. 
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A Ujas latissimus dorsi composite tis- 
sue unit has been used in head and 
neck reconstruction since 1978. In 
their original article, Quillen et al 
described utilization of a pedicled mus- 
culocutaneous flap to reconstruct a 
neck defect. A free microvascular flap 
using the latissimus dorsi was first 
described in head and neck reconstruc- 
tion by Maxwell et al’ in 1978 for repair 
of a scalp defect, with additional cases 
presented in 1979 to document the 
flap's versatility.’ 

The presence of multiple tissue 
types, all supplied by the thoracodor- 
sal/subscapular vascular pedicle has 
led to its employment as muscle,’ mus- 
culocutaneous,’ osteomusculocuta- 
neous,’ and motor, or sensory micro- 
neurovascular donor tissue. These 
cases and series have demonstrated 
that this donor site can be used to 
replace lining, bulk, external cover, 
and skeletal support in a single proce- 
dure. Twenty-one articles with 223 
cases have been published on latissi- 
mus dorsi flap head and neck recon- 
struction in the English-language liter- 
ature since 1985. One hundred fifty- 
four flaps were pedicled and 66 were 
free microvascular transfers with a 
trend to more free flaps in recent 
series. The technique of harvest is well 
documented in these articles and will 
not be further elaborated. 

We describe our experience with 30 
patients in whom latissimus dorsi flaps 
were selected for head and neck recon- 
struction between June 1987 and De- 
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cember 1990. In addition, a new flap 
design for innervated -otal glossec- 
tomy reconstruction is presented. 


PATIENTS AND METHODS 
Patients 


The 30 patients included 18 males and 12 
females with a mean age of 53 vears, range 16 
to 89 years. Twenty-seven patients had head 
and neck cancer, predominantly squamous 
cell carcinoma of the aeradigestive tract (19 
cases) and squamous skin cancers (five 
cases). There was one case eadh of esthesion- 
euroblastoma, malignant fibrous histioey- 
toma, and chondrosarcoma. The other three 
cases (10%) resulted from major trauma to 
the neck, facia] skeleton, soft:tissues and/or 
skull base. 

The specific sites of defect are listed in 
Table 1. The most frequent site was the oral 
cavity/oropharynx and in these 10 cases latis- 
simus dorsi flaps were used in total or subto- 
tal tongue reconstruction. We-have not used 
the latissimus dorsi flap for repair of pharyn- 
geal wall or hypopharyngeal-esophageal de- 
fects, although this has been described." Oth- 
er flaps, such as the jejunal free flap, have 
been found more versatile in this context. 

Eight patients underwent skull base sur- 
gery, where six latissimus flzps (five pedi- 
cled, one free) were used for lateral cranio- 
temporal defects and two (one-pedicled, one 
free) were used for anterior cranio-orbitofa- 
cial defects. Of the former six flaps, five pro- 
vided a skin component for scalp reconstruc- 
tion and of the latter two, both provided skin 
for cheek and orbital repair. The dural re- 
pairs from these resections were apposed 
directly to flap muscle in all cases, resulting 
in an excellent seal and avoidance of cerebro- 
spinal fluid leaks or meningitis. 

Large defects of facial and neck skin, ei- 
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ther with or without internal lining defects, 
were reconstructed in five cases where we 
maximized the unique capability of this donor 
site to provide an extensive skin paddle. Di- 
rect approximation at the donor site without 
undue distortion or postoperative morbidity 
was possible in four cases, but the largest 
defect (15 x 20 em) required a split-skin 
graft. 

Midfacial defects were repaired in three 
cases (one pedicled, two free flaps) and in 
each of these, a combined palate and cheek 
defect was reconstructed. Two cases result- 
ed from a gunshot blast and one case had a 
post-maxillectomy defect in which the orbit 
was partially obliterated to facilitate use of 
an osseointegrated ocular episthesis. 

Three combined temporomandibular joint 
and mandibular defects were repaired in 
which the 10th rib was harvested in continu- 
ity with the latissimus dorsi muscle, via its 
attachment to the periosteum. In this flap, 
the continuity of blood supply to bone is 
through the periosteum, fed by an arcade of 
vessels connecting the terminal thoracodor- 
sal radicals with the intercostal trunk. The 
advantages for osteosynthesis and long-term 
maintenance of bone integrity with vascular- 
ized bone are well known.” Circulation 
through the bone at 72 hours postoperatively 
is demonstrated by scintigraphy (Fig 1). 
While not a commonly used option for man- 
dibular reconstruction in our practice, its 
availability in these three cases, where other 
regional bone donor sites and recipient ves- 
sels in the neck were unavailable, enabled 
one-stage restoration of mandibular continu- 
ity, joint integrity, and dental occlusion. 

Another case of vascularized rib mandibu- 
lar reconstruction was performed in which a 
separate pedicle of serratus anterior and 
sixth rib was incorporated with a free latissi- 
mus dorsi flap used for total glossectomy 
reconstruction. The rib bridged an anterior 
segmental defect (Fig 2), resulting in satis- 
factory restoration of mandibular arch conti- 
nuity and lower third facial contour. 

A single case of pedicled muscle flap clo- 
sure of a tracheogastric fistula is also pre- 
sented. A gastric pull-up reconstruction had 
followed total esophagectomy for radiation- 
recurrent squamous carcinoma in a patient 
with one lung. High inflation and tracheosto- 
my tube cuff pressures necessary for postop- 
erative ventilation resulted in a balloon-in- 
duced tracheogastrie fistula, necessitating 
intrathoracic insertion of a latissimus dorsi 

muscle flap between the posterior tracheal 
wall and the gastric flap. 

The distribution of pedicled and free flaps 
to different sites of defect is seen in Table 1. 
Of the 10 free flaps, the majority (six) were 
used for tongue reconstruction. Of the tissue 
components transferred, 22 were musculocu- 
taneous, four were muscle alone, and four 
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Fig 1.—Seventy-two-hour postoperative tech- 
netium Tc 99m scan of latissimus dorsi-10th rib 
mandibular reconstruction (case 25). Note vas- 
cularized rib spanning defect from the mid-man-- 
dibular body to the mandibular fossa. 


were osteomusculocutaneous or osteomuscu- 
lar (harvested with rib). 


Tongue Reconstruction Technique 


A modification of the conventional, longi- 
tudinally oriented flap was employed for to- 
tal glossectomy reconstruction. This design 
used a skin paddle oriented perpendicular to 
the latissimus dorsi muscle fiber axis (Fig 3). 
However, the paddle is rotated during inser- 
tion into the oral cavity and pharynx such 
that the skin is oriented with its long axis 
along the midline. The underlying muscle 
fibers then become perpendicular to the long 
axis of the aerodigestive tract and body. The 
skin component is carefully measured out on 
the back (as either a pedicled or free flap) to 
span the measured distance from the anteri- 
or floor of the mouth/mandibular arch to the 
posterior aspect of the defect (either the base 
of the epiglottis or the anterior commissure 
in the four cases of supraglottic laryngecto- 
my). The flaps longitudinal dimensions allow 
for curvature and suspension of the midpor- 
tion of the skin and muscle component at the 
oropharyngeal isthmus. Thus, there is a dis- 
tinet break between the oral and pharyngeal 
portions of the skin paddle, simulating the 
anterior tongue and tongue base, 
respectively. 

An additional feature is the incorporation 
of two wings of skin and muscle at the mid- 
point of the flap for setting into the tonsil 
fossae (Fig 4). If not already completed for 
oncologic purposes, tonsillectomy is per- 
formed to allow suturing of flap muscle di- 
rectly to the recipient site muscle. The flaps 
muscle extensions are joined either to pha- 
ryngeal constrictors, to the medial pterygoid 
inside the angle of the mandible, or to the 





Fig 2.—Intraoperative view of accessory serra- 
tus anterior-rib pedicle (right) used for mandibu- 
lar arch defect (left) in patient undergoing total 
glossectomy and free latissimus dorsi flap re- 
construction. All tissue is based on the subsca- 
pular pedicle. 


detached end of the masseter muscle if man- 
dibular ramusectomy had been performed 
(Fig 4). A potentially dynamic sling is thus 
created from the left to the right skull base, 
incorporating the flap in its central segment. 

The free flaps were harvested with the 
nerve to the latissimus dorsi (middle subsca- 
pular) intact, allowing hypoglossal nerve 
anastomosis when required. Im the single 
ease of an innervated pedicled flap, a greater 
aurieular nerve graft was interposed be- 
tween the donor (flap) and recipient XIIth 
nerves. The five innervated tree flaps were 
all anastomosed directly by conventional 
epineural neurorraphy at the time of micro- 
vascular link up. The flaps were sutured to 
the cut margins of floor of mouth mucosa 
anteriorly and to the pharyngeal walls poste- 
riorly, with their distal ends being linked 
either to epiglottis or thyroid perichondrium 
if a supraglottic laryngectomy was per- 
formed. In these latter cases, the laryngeal 
remnant was suspended anteriorly from the 


Y, 


* 
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mandible with 2-0 monofilament nylon su- | 


tures, tilting the glottis forward beneath the 
posterior flap, and providing static suspen- 
sion for swallowing protection. 


RESULTS 


All 30 flaps were transferred satis- 
factorily at the time of surgery; ie, free 
flap microvascular anastomoses were 
primarily successful with good perfu- 
sion at the conclusion of surgery. All 
pedicled flaps were judged by clinical 
assessment to be without tension and 
well perfused at the time of inset. Rib 


bone segments bled freely from their, 


eut ends. There were no instances of 
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aborted transfer or conversion to a 
free flap from pecicled transfer be- 
cause ef accidental division of the thor- 
acodorsal/subseapular trunk. Such 
events, as well as traumatic spasm of 
the arterial tmunk, have been described 
' in other series. ^" 

Twenty-six of the 30 flaps survived 
completely and ultimately healed to 
their recipien. bed. There was one case 
of temporary orocutaneous fistula in a 
total glossectomy reconstruction, be- 
fore which tk= patient had undergone 
unsuccessful aull-course radiation ther- 
apy and chen therapy. 

Two pedicled flaps underwent necro- 
sis; one 36 hours postoperatively and 
the other in a radiated patient, at 5 
days from surgery. Both were total 
glossectomy seconstructions. One free 
flap, the first of the total glossectomy 
reconstructious, was returned to the 
operating room at 24 hours postopera- 
tively, but vas not salvaged. These 
three complete loss cases underwent 
successful wound salvage with pector- 
alis major muscuiocutaneous flaps. 
Partial loss, mvolving the distal 3 em 
of its skin camponent, occurred with 
one other pedicled flap used for resur- 
facing a full-thickness oral cavity tem- 
poral/cheek/n=ck defect. However, 
healing was achieved with conserva- 
tive management. 

In the two eases of pedicled flap loss, 
the proximal skeletonized portion of 
the vascular pedicle had either been 
compressed zs it crossed the clavicle 
beneath radiz-ed neck skin (case 7), or 
kinked low ir the reck due to redun- 
dant length tease 18) In case 7, the 
pedicle had been lengthened by divi- 
sion of the cireumflex scapular vessels, 
an inherently more risky procedure 
because of the potential for acute angu- 
lation of the vessels as they exit the 
axilla. In retrospect, this patient 
should have endergone primary split- 
ting of neck sin down over the clavicle 
at the time df flap inset. Our overall 
complete iu rim rate of 10% is similar 
to the ether large series. ^? 

Donor site -omplizations were minor 
and included -hree seromas, which all 
resolved wit. conservative manage- 
ment, and tw» cases of cutaneous Can- 
dida Albicans infection. These two pa- 
tients were successfully treated with 
intravenous amphotericin B and topi- 
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cal clotrimazole. Temporary intraoper- 
ative pneumothorax was associated 
with three of the four rib harvests, but 
was corrected each time with positive- 
pressure ventilation during donor site 
repair. There were no patient com- 
plaints of motor weakness or debility 
of shoulder function. Closure of the 
donor site was by primary repair in 29 
cases, but one skin graft was required 
for a 20 x 15-em donor defect in a slim 
patient. 

Of the 10 glossectomy reconstruc- 
tions, seven flaps survived. One was a 
pedicled flap combined with an exter- 
nal skin paddle (Fig 5). Six of the 
seven patients whose flaps survived 
were decannulated. Two patients, one 
subtotal glossectomy case and one to- 
tal laryngectomy case, achieved full 
oral alimentation. The other six were 
able to take some oral intake of pureed 


Summary of Data for 30 Latissimus Dorsi Reconstructions * 


Patient Diagnosis Defect Flap Type Outcome 
1 Trauma Midface / maxilla / orbit P Survived 
3 SCC nasopharynx Craniotemporal P Survived 
4 SCC tongue Oral cavity / oropharynx F Survived 
5 Malignant fibrous Craniotemporal F Survived 

histiocytoma 
6 SCC maxillary sinus Midface F Survived 
T SCC tongue Oral cavity / oropharynx P Failed 
8 Skin tumor (SCC) Craniotemporal P Survived 
SCC tongue F 
P 


Craniofacial 


12 SCC esophagus Tracheogastric fistula P Survived 
13 Trauma Midface 5 Survived 
14 SCC (oropharynx) Neck / facial P Survived 
15 Trauma Neck / cranial P Survived 
16 Skin tumor (SCC) Craniotemporal P Survived 
17 Skin tumor (SCC) Craniotemporal P Survived 
18 SCC tongue base Oral cavity / oropharynx P Failed 
19 SCC floor of mouth Oral cavity / oropharynx P Survived 
20 SCC tongue Oral cavity / oropharynx F Survived 
21 SCC tongue base Oral cavity / oropharynx F Survived 
22 SCC neck (recurrent) Neck P Survived 
23 SCC tongue Oral cavity / oropharynx / F (+ rib) Survived 
mandible 
24 SCC neck (metastatic) Neck and carotid P Survived 
artery resection 
25 SCC oropharynx Mandible /neck soft tissue P (+ rib) Survived 
26 Chondrosarcoma, Craniotemporal P Survived 
temporal 
27 SCC parotid Mandible / cheek skin P (+ rib) Survived 
28 SCC tongue Oral cavity / oropharynx F Survived 
29 SCC tongue Oral cavity / oropharynx F Survived 
30 SCC oropharynx Mandible / neck P (+ rib) Survived 
soft tissue 
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*P indicates pedicled; F, free; and SCC, squamous cell carcinoma. 


consistency, supplemented by gastros- 
tomy feedimg. Of these seven, three 
patients are alive, free of recurrence 
and two are alive with recurrence at 18 
months and 10 months, respectively. 
One patient died of disease at 9 months 
and another patient died disease free 
at 5 months postoperatively with acute 
airway obstruction, betieved to have 
been airway plugging with inspissated 
mucus. These patient survival results 
are a constant reminder of the ad- 
vanced stage of disease and major 
scale of surgery that corfronts clinician 
and patient when total glossectomy is 
contemplated. Five of the 10 patients 
had failed radiation and/or chemo- 
therapy regimens preoperatively. 


COMMENT 


In the current milieu of multiple 
donor site options for head and neck 
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Fig 3.—Flap design for total glossectomy reconstruction. Note transverse orientation of skin paddle 
relative to muscle fiber axis (top) and diagram of free flap design (bottom). 


repair, the surgeon must weigh care- 
fully the patients specific require- 
ments for reconstruction against donor 
site considerations, such as ease of 
harvest and morbidity from tissue loss. 
Apart from subsidiary indications, 
such as avoidance of anterior chest 
donor sites in females and the avail- 
ability of vascularized rib, the latissi- 
mus dorsi donor site is especially ad- 
vantageous for (1) microvascular 
ormicroneurovascular free flaps, (2) 
patients in whom other regional flaps 


1132 Arch Otolaryngol Head Neck Surg—Vol 117, October 1991 


are unavailable, (3) cephalad defects, 
(4) total glossectomy defects, and (5) 
defects involving a large skin surface 
area. 


Free Flaps 


Many free flap donor sites have been 
used for head and neck reconstruction, 
including dorsalis pedis," tensor fascia 
lata," gracilis,’ groin, (superficial cir- 
cumflex iliac artery system)," hip 
(deep circumflex iliac artery system), " 
rectus abdominis," scapular,” lateral 


Fig 4.—Total glossectomy reconstruction, with 
anterior component bunched to form mound, 
middle-component slung from available mus- 
cles attached to the skull base (corstrictors, me- 
dial pterygoid, or masseter), and posterior com- 
ponent out of view. Note XlIth-*horacocorsal 
nerve and standard vessel anastomosis. 
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arm," serratus anterior," and radial 
forearm," to name a few. Of these, 
only the gracilis, DCIA, rectus abdo- 
minis, and serratus flaps contain a 
muscle component, and none of these is 
as broad or bulky a muscle as the 
latissimus dorsi. Thus, for defects re- 
quiring a large sheet of muscle (cranial 
base, temporoparietal skul) or bulk 
(total glossectomy, midfaces, the latis- 
simus dorsi is ideally suited. For sites 
where reinnervated tissue may be re- 
quired (facial reanimation, tongue re- 
construetion), the latissimus dorsi has 
a large, easily harvested znd anasto- 
mosed donor nerve. Its major d:sad- 
vantage is a relatively lew nevron- 
muscle fiber ratio in contrast to the 
cranially innervated tissue it replaces. 
In this regard, gracilis ane pectoralis 
minor may be more suitabte for facial 
reanimation. However, neither of 
these offers sufficient bulk for total 
tongue reconstruction, and it is in this 
context that the latissimus dorsi is 
becoming particularly popular.” The 
decision for free vs pedicled flap recon- 
struction is affected by patient factors, 
such as age and general health; ie. the 
longer free flap operative time is usual- 
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ly contraindicated with a history of x 


significant systemic disease. This 
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Fig 5.— Pedicled total glossectomy reconstruction with internal paddle (proximal) and external paddle 
(distal) folded over buried mandibular reconstruction plate. Patient is decannulated with larynx in situ 


at 6 months after reconstruction. 


aside, however, we have opted for free 
flaps if the denor tissue will be at- 
tached to a mobile structure, especially 


. the pharvngeal walls and tongue. The 
' free flap avoids tethering of mobile 


recipient structures to the neck via a 
pedicle. 


Absence of Other Regional 
Flap Alternatives 


As a pedicled myocutaneous or mus- 
cle flap, the latissimus dorsi was par- 
ticularly useful in those patients re- 
quiring additional reconstruction after 
previous extirpation or reconstruction 
of a head and neck site. The most 


* common situation was the patient who 


had already undergone harvest of the 
ipsilaterai pecteralis major myocutan- 
eous flap, but required further surgery 
for a reeurrenee. In each of these 
cases, the transverse cervical vessels 
had also been resected during previous 
neck dissection, excluding the use of a 
lateral island trapezius musculocutan- 
eous flap. In addition, the sternocleido- 
mastoid muscle had been removed and 
the platysma devascularized by previ- 
ous neck surgery. All potential recipi- 


. ¥ ent vessels for a free flap in the ipsilat- 


eral neck had also been resected. 
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Cephalad Defects 


The latissimus flap will reach to the 
vertex because of (1) its intrinsie 
length and (2) the position of its point 
of rotation at the apex of the axilla. 
The main alternative for high defects is 
the lower trapezius flap, but the donor 
site morbidity from combined trapezi- 
us and accessory nerve sacrifice is 
excessive relative to that of the latissi- 
mus dorsi. The further one extends the 
latissimus dorsi flap, however, the 
more tenuous its arterial supply and 
venous drainage. The distal muscle 
and skin is extensively vascularized by 
intercostal and paraspinous perfora- 
tors, all of which are interrupted dur- 
ing flap elevation. However, if they 
are divided sufficiently far from the 
muscle surface as they exit the body 
wall, intramuscular anastomoses be- 
tween these vessels and the terminal 
arborization of the thoracodorsal sys- 
tem are kept patent. Surgical delay of 
the distal flap is a reliable method of 
improving flap viability and has been 
advocated clinically in circumstances 
requiring thin skin at the recipient 
site.” This principal has also been con- 
firmed experimentally.” 
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The defect following total or subtotal 
glossectomy is one of the most difficult 
reconstructive tasks in head and neck 
surgery. The pivotal, dynamic role of 
the tongue in speech, swallowing, and 
airway protection cannot be precisely 
simulated by any donor tissue using 
current reconstructive techniques. 
However, beyond its general require- 
ments for sound wound healing and 
relining the oral cavity, this recon- 
struction aims to provide bulk, passive 
movement with pharyngeal and man- 
dibular excursion, glottic protection 
where the larynx is preserved and 
potential for a modicum of active con- 
traction. The latissimus dorsi free or 
pedicled flap can be designed to fulfill 
these criteria if its inset is arranged 
according to the details above (see the 
“Patients amd Methods” section and 
Figs 3 and 4). The skin wings set into 
the tonsil fossae and the muscle wings 
tacked to the constrictors, medial pter- 
ygoid, or masseter are designed to 
fashion a dynamic sling at the orophar- 
yngeal isthmus that will elevate the 
flap during deglutition attempts. Ante- 
rior, passive bulk that can be moved 
up against the palate with mandibular 
elevation is important too, especially 
for articulation. This is facilitated by 
slightly bunching the anterior skin- 
muscle component inside the mandibu- 
lar arch to form a mound (Fig 6). 
Excessive bulk, however, may swell 
enough in the early postoperative 
phase to compromise circulatory sup- 
ply and should, therefore, be avoided. 
Glottic protection is best facilitated by 
anterosuperior laryngeal suspension 
and a cricopharyngeal myotomy. How- 
ever, the shelf formed by the orophar- 
yngeal sling also assists in diversion of 
the food bolus toward the esophageal 
inlet and away from the glottis. 

The effectiveness of motor innerva- 
tion of this flap by hypoglossal-thora- 
codorsal nerve anastomosis remains to 
be proven. While it may only maintain 
muscle bulk, this usefully assists func- 
tion of the neotongue. Conley et al” 
have also alluded to the potential for 
motor reinnervation of tongue recon- 
structions, advocating direct myoneur- 
otisation of pectoralis major flaps by 
the XIIth cranial nerves. The design 
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Fig 6. —Innervated total glossectomy reconstruction 8 months postoperatively. Considerable intraoral 
bulk was achieved by bunching of flap tissue inside the mandibular arch at inset. 


concept as illustrated in Figs 3 and 4 
seeks to achieve active stiffening of the 
floor of the mouth, neomylohyoid base 
by contraction of the transversely ori- 
ented muscle fibers. Fashioning a rigid 
platform for total tongue reconstruc- 
tion has also been attempted with 
bone, formed by orienting an associat- 
ed mandibular reconstruction in the 
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flat plane of the iliac crest.” The pur- 
pose of either a contractile muscle base 
or a bone base is to prevent inferior 
prolapse of the neotongue, which 
would inhibit flap to palate contact. 
This series of 10 glossectomy recon- 
structions documents that the above 
design concepts are practicable using 
the latissimus dorsi flap. 
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Large-Surface Area Reconstruction 


The final, special advantage of the 
latissimus dorsi donor site ¿s its ability 
to provide a very large skim component 


for resurfacing massive defects. This ' 


series confirms earlier reports’ and 
adds five cases in which mere skin was 
required than could be provided by 
other pedicled regional flaps. 

Head and neck reconstruction con- 
tinues to require the surgeons famil- 
iarity with a wide variety of donor 
sites. This series emphasizes the con- 
tinuing usefulness and s»ecificity of 
the latissimus dorsi within the plethora 
of available flaps, both pediclec and 
free. It is nevertheless acknowledged 
that for many situations, other flaps, 
eg, pectoralis major and radial fore- 
arm, will be more expeditious and/or 
provide a better reconstruction. How- 
ever, a new practicable flap design for 
total glossectomy reconstruction is 
also presented, which may alleviate 
some of the multiple problems associ- 
ated with this difficult wound. Four 
other reconstructive cmcumstances 
(cephalad defects, large defects, de- 
fects requiring free microneurovascu- 
lar tissue, and defects w thout other, 
available regional donor tissue) have 
been documented as being well served 
by the latissimus dorsi donor site. 
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Irradiation 


A Significant Risk Factor for Carotid Atherosclerosis 





| 
Robert S. Feehs, MD; W. Frederick McGuirt, MD; M. Gene Bond, PhD; Harriet L. Strickland, DVM; 
Timothy E. Craven, MS?H;Jeffrey B. Hiltbrand, MD 


e Radiation exacerbates the development 
of atherosclerosis in the large arteries of 
animals and is postulated to do likewise in 
human beings. To study this relationship, 
we used high-resolution B-mode ultrasono- 
graphy to measure carotid artery wall thick- 
ness in 29 previously imadiated head and 
neck cancer patients and compared the 
results with those of nine epidemiologically 
similar but nonirradiated head and neck 
cancer patients. Maximal intima-media 
thickness was greater in the study group 
(mean, 1.23 - SE 0.06 mm) than in the con- 
trol group (mean, 0.90 + SE 0.05 mm). Even 
after the effects cf age, hypertension, and 
tobacco consumption were controlled, 
these differences remained statistically sig- 
nificant. This study suggests that irradia- 
tion may contribute to the development of 
more severe and extenswe carotid athero- 
sclerosis in head and neck cancer patients 
who receive radiation the-apy. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1135-1137) 
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| Ei dver: net acceleration of 
carotid atherosclerosis has been hy- 
pothesized, and numerous studies of 
severe carotid atherosclerosis follow- 
ing radiation therapy support this hy- 
pothesis. Previous studies have only 
indirectly assessed carotid atheroscle- 
rosis using blood flow methods, and 
thereby inferred but did not define 
anatomic changes. We undertook this 
study to evaluate directly the anatomic 
extent and severity of carotid athero- 
sclerosis in asymptomatic, previously 
irradiated head and neck cancer pa- 
tients and to determine what role irra- 
diation may play in the development of 
carotid atherosclerosis. 


MATERIALS AND METHODS 


Patients who had undergone radiation 
therapy for head and neck cancers at our 
institution were identified, and those at least 
3 years postirradiation were requested to 
partieipate in the study. Nonirradiated pa- 
tients with newly diagnosed head and neck 
cancer served as control patients. 

Patients were interviewed and charts 
were reviewed to determine age, sex, systol- 
ic blood pressure, tobaeco consumption, total 
plasma cholesterol concentration, tumor cell 
type and location, irradiation dosage and 
treatment portals, and interval since comple- 
tion of radiation therapy. 
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Participants underwent ultrasound exami- 
nation of the carotid arteries, using a high- 
resolution B-mode imager, which features an 
8-MHz transducer. For this examination, the 
carotid artery was divided ito three seg- 
ments: the distal common carctid, the carotid 
bifurcation (bulb), and the proximal internal 
carotid. A standardized scaaning protocol 
was used to ensure the valil and reliable 
identification of arterial segments and defini- 
tion of artery wall interfaces (Figs 1 and 2). 
The normal combined intima-media thick- 
ness ranges from 0.8 mm in the common and 
internal carotid arteries to 1.1 mm at the 
bifurcation.” An atheroscleretie plaque is 
present when the intima-media thickness is 
greater than 1.5 mm and there is nonparallel 
displacement of the interfaces used to define 
the intima-media. Maximal near-wall and 
far-wall intima-media measurements were 
obtained for each arterial segment of both 
carotid arteries in each subject. 

The resulting near-wall and far-wall val- 
ues were averaged to yield a combined mean 
maximal value for each artery. These two 
single artery means were then averaged to 
yield one mean maximal score reflecting the 
patient's overall carotid intimz-media thick- 
ening. The data were analyzed asing the Stu- 
dent t test, analysis of covariance, and the 
Fisher' Exact Test for two-way contingency 
tables. 


RESULTS 


Twenty-nine previously irradiated 
patients (20 men, nine women) en- 
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External 
Carotid 


Interfaces 


Near Wall 
1 Periadventitia-adventitia 
2 Adventitia-media 
3 Intima-lumen 


0.5-1.0 cm 
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Far Wall 
4 Lumen-intima 
5 Media-adventitia 
6 Adventitia-periadventitia 





Fig 1.—Schematic of high-resolution B-mode ultrasonograph of the right carotid artery with lesion in 
the bifurcation. Near-wall interfaces 1, 2, and 3, and far-wall interfaces 4, 5, and 6 are identified. 
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Fig 2.—High-resolution B-mode ultrasonograph of left carotid artery showing the bifurcation. Near- 
wall interfaces 1, 2, and 3, and far-wall interfaces 4, 5, and 6 are identified. Note site of intima-media 
thickening on the near wall and acoustical shadowing across the opposite far wall. 


tered the study. Their ages ranged 
from 20 to 87 years (mean, 62.6+11.6 
years) Systolic blood pressures 
ranged from 110 to 190 mm Hg (mean, 
138.6 +18.5 mm Hg). Ten patients had 
adequately controlled hypertension. 
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Tobacco consumption ranged from 0 to 
120 pack years (mean, 42.9+28.7 pack 
years). 

Nine nonirradiated head and neck 
cancer patients (six men, three wom- 
en) served as control patients. Their 
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Table 1.—Histologic Classification 
of Tumors 


Irradiated Control 
Patients Patients 
Cell Type (n = 29) (n= 9) 
Squamous cell 
carcinoma 
Lymphoma 
Rhabdomyosarcoma 
Undifferentiated 
carcinoma 


Irradiated 
Patients 
(n = 29) 


Control 
Patients 
(n = 9) 


Oral cavity 
Oropharynx 
Nasopharynx 
Larynx 

Other 





ages ranged from 33 to 75 years (mean, 
58.7 +13.8 years). Systolic blood pres- 
sures ranged from 90 to 150 mm Hg 
(mean, 128.3+20.7 mm Hg); tcbacco 
consumption ranged from 0 to 90 pack 
years (mean, 50.5+32.0 pack years). 
Age, systolic blood pressure, and to- 
baeco consumption were not signifi- 
cantly different between the two 
groups (P=.40, P=.21, and P-.32, 
respectively). No patient in either 
group had hypercholesterolemia. 

Tables 1 and 2 show tumor histolog- 
ic findings and location for the two 
groups. The applied dose of radiation 
ranged from 40 to 87.2 Gy (mean, 
60.36 Gy) in the irradiated group. Time 
since completion of irradiation ranged 
from 3 to 17 years (mean, &.5 years). 

The mean maximal intima-media 
thicknesses ranged from 0.55 to 1.97 
mm (mean, 1.28+0.06 mm) in the irra- 
diated group and from 0.70 to 1.15 mm 
(mean, 0.90+0.05 mm) in the control 
patients. These values were statistical- 
ly different (P=.003) and remained 
different after analysis of covariance 
was used to control for the effects of 
age, blood pressure, and tobacco 
consumption. 

Arterial plaque (intima-media >1.3 
mm) was present in 27 (93%) o? the 29 
irradiated patients and in six (67%) of 
the nine control patients. Plaques oc- 
curred at multiple sites in 24 (81%) 
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irradiated patients, with 10 (33%) pa- 
tients having plaque in all segments. 
In contrast, plaque in control patients 
was found only at the bifurcation, indi- 
cating a significant difference in the 
two greups (P=.0007, Fishers Exact 
Test). 


COMMENT 


The development of carotid athero- 
sclerosis following imradiation was ini- 
tially reported by Heidenberg et al’ in 
1966; numerous cases have since been 
published.^" Studies characterizing ir- 
radiation-induced atherosclerosis indi- 
cate that the disease begins at a youn- 
ger age. involves only vessels within 
the irradiated field, affects arterial 
segments normally not prone to devel- 
op atheroscleresis, and is associated 
with less eoronary and peripheral vas- 
cular disease when compared with nat- 
urally oecurring atherosclerosis.’ The 
irradiatien dosage delivered does not 
seem to correlate with the severity of 
disease, ^" and the interval from treat- 
ment to the appearanee of symptoms of 
cerebral vaseular insufficiency has 
been from 1 to 34 years.*"® 

Carotid atherosclerosis generally re- 
mains undetected until symptoms re- 
lated to arterial stenosis or occlusion 
occur. Scholz et al," using sonography, 
found a 19% ineidence-of carotid steno- 
sis in 37 irradiated patients compared 
with 2.7% in 556 control subjects. 
Elerding et al^ performed noninvasive 
indirect carotid evaluations in 118 pre- 
viously irradiated patients and detect- 
ed hemodynamically significant lesions 
in 25%. Neither of these studies direct- 
ly evaluated anatomically defined ca- 
rotid atherosclerosis. 

Our evaluation using high-resolution 
B-mode ultrasound imaging of 29 
asymptomatie, previously irradiated 
patients demo ted that this popu- 


lation had a significant increase in 
overall carotid intima-media thickness 
compared with control patients. 
Plaques were more numerous and 
more widespread in the irradiated 
group, but were present only at the 
carotid bifurcation in control patients. 
Age, blood pressure, and tobacco con- 
sumption were similar between the 
groups; although each is known to in- 
fluence the development and progres- 
sion of carotid artery atherosclerosis, 
none could be used to account for the 
observed differences between these 
two groups. 

Despite small numbers of control 
patients, all differences were statisti- 
cally significant. Additional factors not 
addressed in this study that need fur- 
ther examination because they may 
have contributed to the observed dif- 
ferences include previous surgery, 
type and technique of irradiation, and 
qi other unknown risk factors for ca- 
rotid atherosclerosis. 

Patients having received neck irra- 
diation had more severe and extensive 
carotid atherosclerosis than did control 
patients. Other known risk factors for 
carotid atherosclerosis were present 
but could not account for these differ- 
ences. These findings support and 
strengthen the hypothesis that neck 
irradiation may be a significant risk 
factor for the development and/or pro- 
gression of carotid atherosclerosis. 


We acknowledge the expertise of the sono- 
graphs and readers in the Division of Vascular 
Ultrasound Research, The Bowman Gray School 
of Medicine, Winston-Salem, NC: Anne W. Safrit, 
Rita M. Phillips, Lori E. Szostak, and Gina L. 
Enevold. 


References 


1. Pignoli P, Tremoli E, Poli A, Oreste P, Pao- 
letti R. Intimal plus medial thickness of the arterial 
wall: a direct measurement with ultrasound imag- 
ing. Circulation. 1986;74:1399-1406. 

2. Bond MG, Strickland HL, Wilmoth SK, Sha- 


Arch Otolaryngol Head Neck Surg— Vol 117, October 1991 


f 


| 


1 


frit AW, Phillips RM, Szostak LE. Interventional 
clinical trials using noninvasive ultrasound end 
points: the Multicenter Isradipine/Diuretie Athero- 
sclerosis Study (MIDAS). J Cerdiovase Pharma- 
col. 1990;15(suppl 1):S30-S33. 

3. Heidenberg WJ, Lupovite: A, Tarr N. ‘Pulse- 
less disease’ complicating Hodgxin’s disease: a case 
apparently caused by radiotherapy. JAMA. 
1966;195:488-491. 

4. Glick B. Bilateral carotid occlusive disease 
following irradiation for carcimoma of the vocal 
cords. Arch Pathol. 1972:93:352-355. 

5. Levinson SA, Close ME. Ehrenfeld WK, 
Stoney RJ. Carotid artery oeclusive disease follow- 
ing external eervical irradiation. Arch Surg. 
1973;107:395-397. 

6. Silverberg GD, Britt RH, Goffinet DR. Radi- 
ation-induced carotid artery disease. Cancer. 
1978;41:130-137. 

T. Atkinson JLD, Sundt TM Jr, Dale AJ D, Cas- 
cino TL, Nichols DA. Radiation-associated athero- 
matous disease ofthe cervica! carotid artery: report 
of seven cases and review of the literature. Neuro- 
surgery. 1989;24:171-178. 

8. Eisenberg RL, Hedgcock MW, Wara WM, 
Jeffrey RB. Radiation-induced disease of the carot- 
id artery. West J Med. 1978;129:500-503. 

9. Nardelli E, Fiaschi A, Ferrari G. Delayed 
cerebrovascular consequences of radiation to the 
neck: a clinicopathologic study of a case. Arch 
Neurol. 1978;35:538-540. 

10. Marty AT. Logan JA III. Eadiation induced 
amaurosis fugax. Indiana Med. 1984:77:90-91. 

11. Rotman M, Seidenberg B, Rubin I, Botstein 
C, Bosniak M. Aortic arch syndreme secondary to 
radiation in childhood. Arch Intern Med. 
1969;124:87-90. 

12. Hayward RH. Arteriosclevosis induced by 
radiation. Surg Clin North Am. 1972;52:359-366. 

13. Louis EL, McLoughlin MJ, Wortzman G. 
Chronic damage to medium and large arteries fol- 
lowing irradiation. Can Assoc Radsol J. 1974;25:94- 
104. 

14. Mareial-Rojas RA, Castro JR. Irradiation 
injury to elastic arteries in the course of treatment 
for neoplastic disease. Ann Oto Rhinol Laryngol. 
1962;71:945-958. 

15. Jones TR, Frusha JD. Carotid revasculari- 
zation after cervical irradiation. South Med J. 
1986;79:1517-1520. 

16. Conomy JP, Kellermeyer RW. Delayed ce- 
rebrovascular consequences of therapeutie radia- 
tion: a clinicopathologic study of a seroke associated 
with radiation-related carotid arteriopathy. Can- 
cer. 1975;36:1702-1708. 

17. Scholz E, Diener HC, Voss AC. Gefissver- 
änderungen der extrakraniellen Arterien nach 
Strahlentherapie von Kopf-Hals-Tumoren (with 
English abstract). Strahlentherapi-. 1982;158:290- 
297. 

18. Elerding SC, Fernandez RN , Grotta JC, 
Lingberg RD, Causay LC, MeMurt»ey MJ. Carotid 
artery disease following external cervical irradia- 
tion. Ann Surg. 981;194:609-615. 


Irradiation—Feehsstal 1137 


T 
PM 
b] 


Significance of Abnormal Indium 
In 111-Labeled Leukocyte Accumulation 
in the Head and Neck Region 


Anil K. Lalwani, MD; Barry L. Engelstad, MD; Roger Boles, MD 


e The localization of occult infection is 
often a difficult clinical problem. In 1975, 
labeling of leukocytes with indium In 111 
became technically feasible, and subse- 
quent clinical experience with """In-labeled 
leukocyte scanning demonstrated high 
sensitivity and specificity for acute infec- 
tion. To our knowledge, experience with 
white blood cell scanning in the head 
and neck has not been previously report- 
ed. The University of California, San 
Francisco, experience with '"In-labeled 
white blood cell scanning was reviewed. 
Between 1982 and 1987, 520 whole-body 
!!!'In-Jabeled leukocyte studies were per- 
formed, of which 6096 were interpreted as 
abnormal. Eighteen studies were abnor- 


gu In 111-labeled white blood 
cell (WBC) imaging is a powerful 
tool in scanning abscesses and inflam- 
mation. Developed in 1975 by McAfee 
and Thakur," "In combines with the 
chelating agent  8-hydroxyquinoline 
(oxine) to form a lipophilie 3:1 complex 
that penetrates the WBC membrane. 
The chelate dissociates, and "In un- 
dergoes tight cytoplasmic protein 
binding with preservation of cell func- 
tion and viability." Labeling efficiency 
is almost 90%. Indium 111 has a half- 
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mal in the head and neck region, and the 
medical records of these patients were 
retrospectively reviewed. Abnormal find- 
ings correlated with other evidence of 
disease that involved mucosal surfaces, 
the neck, and the mediastinum. Sites in 
the nasopharynx with nasogastric tubes 
and tracheotomy sites were abnormal 
without associated clinical evidence of 
infection. Further clinical experience is 
needed to correlate white blood cell scan 
findings with disease in the head and 
neck and to define the role of the scan in 
diagnosis and management of otolaryn- 
gological disorders. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1138-1143) 


life of 67 hours, allowing imaging for 
several days. It is well suited for ex- 
ternal imaging owing to abundant pho- 
topeaks at 173 and 247 keV. The opti- 
mal time for imaging has been 
reported by one group to be 18 to 
24 hours after injection. The tech- 
nique is rapid and is associated with 
minimal morbidity. Compared with 
gallium citrate Ga 67 scanning for de- 
tection of inflammatory disease, "In 
oxine-labeled WBC scans have less 
activity in normal soft tissue, noninfec- 
tious inflammation, and tumors. Also 
less accumulation is noted in the gas- 
trointestinal tract and the kidney. In- 
dium lll-labeled WBCs concentrate 
50 times greater in experimental ab- 
scesses compared with gallium.’ 
Several large studies have docu- 
mented 85% to 95% diagnostic sensi- 
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tivity and specificity in patients with 
abscesses.” White blood cell scans have 
been useful in diagnosis of suspected 
abdominal abscesses, imflammatory 
bowel disease, vascular graft infec- 
tions, pancreatic abscess, and acute 
osteomyelitis. The test is of great val- 
ue in fever of unknown origin (FUO)." 
However, to our knowledge, a con- 
glomerate experience with WBC scin- 
tigraphy in patients with known or 
suspected sources of inflammation in 
the head and neck has net been previ- 
ously reported. 


SUBJECTS AND METHODS 


The University of California, San Francis- 
co, experience with "'In-labeled WBC scan- 
ning was reviewed. Between 1982 and 1987, 
520 whole-body "'In-labelei WBC studies 
were performed, of which 60% were abnor- 
mal. Studies in 18 patients were abnormal in 
the head and neck. The medical records of 
these patients were retrospectively re- 
viewed. Follow-up averaged 27 months 
(range, 1 to 94 months), during which time 
seven patients died of various causes. The 
WBC seans were reviewed by one of us 
(B.L.E.). 


RESULTS 


The 18 identified patients (10 males 
and eight females) underwent 22 WBC 
scans. Four were younger than 12 
years. Indications for study included 
FUO in 13 patients, suspected abscess 
in three, and sepsis of unknown origin 
in two. The administered activities av- 
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eraged 1900 x 10* Eq' (range, 1480 to 
2550 x 10° Bq) for tne adult population 
and 770x10 Bq (range, 440 to 
1180 x 10° Bq) for the pediatric popula- 
tion. Of the WBC seans reviewed, sites 
of increased activity included mediasti- 
num and neck (three); paranasal sinus- 
es (five); trachea, nasopharynx, and 
oropharynx (seven; salivary glands 
(three) ear (cne); and mandible (one). 


Mediastinum and Neck 


Three studies were abnormal in the 
mediastinum and the neck and corre- 
lated with other evidence of acute in- 
fectious processes (Table 1). The diag- 
nosis ineluded necrotizing fasciitis with 
mediastinitis in two patients and me- 
diastinitis status post coronary artery 
bypass grafting in the third patient. 
Computed tomography (CT) and mag- 
netic resonance imaging (MRI) were 
equivocal in two of tae patients where 
the WBC study was highly suggestive 
of infection. Computed tomography 
alone was diagnostic in one of three 
patients. 


Case History:Patient 15 


A 44-year-old man presented with a 1-day 
history of increasing shortness of breath, fe- 
ver, and left-sided chest pain. He described 
4 days of anorexia, weakness, and odynopha- 
gia previous to this exam. nation. He had had 
an altercation involving choking 1 week be- 
fare admission. The medial history was oth- 
erwise unremarkable. Physical examination 
was unrevealing. The WBC count was 
11.9 x 10°/L, with a marked left shift. Chest 
radiography, two-dimensional echocardi- 
ography, and lumbar puneture were normal. 

Five to six hours after admission, the pa- 
tient became hypotensive and hypoxemic, 
with rapid progression tc respiratory failure 
requiring intubation and mechanical ventila- 
tory assistance. A portabie chest roentgeno- 
gram revealed bilateral pleural effusions and 
diffuse infiltrates consistent with adult respi- 
ratory distress syndrome. A Swan-Ganz 
catheter was placed, and hemodynamic val- 
ues, specifically, suggested sepsis. An ab- 
dominal ultrasound scan was normal. Chest 
tube placement bilaterally drained several 
hundred milliliters of brown  feculent 
material. | 

Esophageal perforationswwas considered. A 
diatrizoate meglumine (Eypaque) swallow 
study and upper emdoscopy were normal. A 
CT scan of thorax, abdomen, pelvis, and cer- 
vieal spine revealed only diffuse infiltration 
of neck and mediastinal faz, consistent with 
history of trauma and/or asdiffuse inflamma- 
tory process; no foeal abseess, mass, or air 
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Patient No./ 
Age, y/Sex 


1/33/M 
13/69/M 
15/44/M 






Other Studies 
CT scan (4-) 
CT and MRI (equivocal) 
CT and MRI (equivocal) 















and mediastinum. 





Table 1.— White Blood Cell Scan Uptake in Mediastinum and Neck * 


Necrotizing fasciitis, peritonsillar abscess, mediastinitis 
Mediastinitis, endocarditis 

Necrotizing fasciitis, peritonsillar abscess, mediastinitis 
* CT indicates computed tomography; MRI, magnetic resonance ima 


Diagnosis 


Fig 1.— Patient 15. Indium In 111-labeled white blood cell scan demonstrated uptake in the left side of 
the neck (top left, arrowheads), and mediastinum (m) and thorax (top right, arrowheads), clinically 
correlated with necrotizing fasciitis of the neck, mediastinitis, and empyema. Bottom, Follow-up scan 
before cessation of therapy demonstrated resolution of infection and was abnormal only at the 
tracheotomy site (arrowheads). 


was detected. 

On the fourth hospitalization day, a re- 
peated CT scan of the neck and chest was 
performed to evaluate persistent sepsis and 
empyema of unexplained origin, revealing 
diffuse infiltration of the fat throughout the 
mediastinum, neck, and subcutaneous tis- 
sues. We were uncertain whether this was 
soft-tissue edema or a diffuse inflammatory 
process. 

Because the findings on CT were nondiag- 
nostic, an "'In-labeled WBC scan was ob- 
tained on the eighth hospital day (Fig 1). The 
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scan showed increased activity in the right, 
and to a lesser extent the left, thorax, consis- 
tent with empyema extending into the medi- 
astinum. There was increased activity in the 
region of the left clavicle and shoulder and in 
the neck posteriorly. Repeatec CT scanning 
on the ninth day again showec diffuse neck 
and mediastinal edema vs inflammation. 

A repeated "'In-abeled WBC scan 
showed inereased uptake in previously ab- 
normal areas. Based on the suggestion of 
fullness in the neck, induratec skin, and a 
markedly abnormal "In-labele WBC scan, 
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the patient underwent neck exploration on 
the 12th hospital day. He was found to have 
necrotic tissue and an abscess cavity on the 
left, extending 3 to 4 em below the clavicle 
and superiorly along the carotid sheath to the 
level of the hyoid bone. Inthe right side ofthe 
neck there was necrotic tissue without a dis- 
crete abscess cavity. On the 16th hospitaliza- 
tion day, cardiac tamponade developed, and 
the patient underwent exploratory thoracot- 
omy and anterior pericardiotomy. The ante- 
rior and posterior mediastinum was débrided 
and pus was drained. Intraoperative findings 
included purulence and necrotic tissue in the 
anterior and posterior mediastinum. 

Subsequently, after a prolonged and com- 
plicated hospital course, the patient was dis- 
charged home on the 113th hospitalization 
day. A WBC scan before discharge was ab- 
normal only at the tracheotomy site (Fig 1). 
In summary, this 44-year-old man had cervi- 
eal necrotizing fasciitis of tonsillar-pharyn- 
geal origin, complicated by hemodynamic 
collapse, respiratory failure, renal failure, 
mediastinitis, bilateral empyema, pericardi- 
tis, and cardiac tamponade, requiring multi- 
ple surgical procedures. 


This case illustrates the role of WBC 
scanning when the source of infection 
is unknown and the CT scan is equivo- 
eal. In this patient, the WBC scan 
finding was ultimately the deciding 
factor for surgical intervention and led 
to correct diagnosis and successful out- 
come. Serial scans were helpful in fol- 
lowing resolution of the infectious pro- 
cess in this one patient. 


Paranasal Sinuses 


Five studies were abnormal in the 
paranasal sinuses (Table 2). Associated 
clinical or radiological evidence for the 
diagnosis of sinusitis was found in only 
two of the five patients. Sinus series 
were normal in the remaining three 
patients. All five patients were treated 
with antibiotics or were already re- 
ceiving antibiotics at the time of the 
study. One patient underwent irriga- 
tion and drainage of the maxillary 
sinus. 


Case History: Patient 16 


A 74-year-old man underwent decompres- 
sion laminectomy of L4, L5, and S1. Postop- 
eratively, a fever developed (temperature to 
39.5°C), and the patient was treated with 
intravenous cefazolin sodium. However, fe- 
ver persisted, and meningeal signs ap- 
peared. Computed tomographic scans of the 
head and lumbar spine were negative. A lum- 
bar puncture was performed, yielding xanth- 





























4/34/M R maxillary 





11/52/F R maxillary 












16/74/M 





L maxillary 


Table 2.—White Blood Cell Scan Uptake in Paranasal Sinuses* 


Patient 
No./Age, Sinus 
y/Sex Uptake Site Other Studies 
2/41/F R maxillary, None 
frontal, ethmoid 
3/51/M R maxillary Sinus series (—), 


CT scan (-) 
Sinus series (—) 


Sinus series (—) 
Sinus series (+), 


CT scan (—) 
* CT indicates computed tomography; GVHD, graft-vs-host disease; and ESRD, end-stage renal disease. 


Treatment 
Antibiotics 


Diagnosis 
Chronic sinusitis 













Possible sinusitis Antibic-ics 








GVHD, possible Antibic-ics 
sinusitis 
ESRD, possible 
sinusitis 
Sinusitis 


Antibictics 


Antibiotics, irrigation 


Fig 2.— Patient 4. Anteroposterior (top left) and lateral (top right) projections demonstrated uptake in 
right maxillary sinus (arrowheads) in a patient with sinusitis. Bottom, After therapy, indium In 111-1la- 
beled white blood cell scan showed a return to normal. 


ochromie fluid with a WBC count of 
2000 x 10°/L, of which 0.79 were polymorpho- 
nuclear leukocytes. Postoperative meningi- 
tis was diagnosed, and tobramycin sulfate 
was added. 

After 2 weeks of antibiotic therapy, the 
patient remained febrile. A repeated lumbar 
puncture was normal; subsequent cultures 
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were negative. A repeated CT scan of the 
back revealed postoperative changes but 
could not rule out abscess. Therefore, a WBC 
scan was performed. Unexpectedly, the scan 
was intensely abnormal in the left maxillary 
sinus. Sinus series demonstrated an opaci- 
fied left maxillary sinus. Simus irrigation re- 


vealed pus, and cultures yie ded Citrobacter 
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freundii. He Was then treated with oral 
trimetheprim-sulfamethoxazole, Shortly 
thereafter, the patient became afebrile and 
his clinical condition began to improve. 


This case illustrates the usefulness 
of whole-body scanning in detecting 
occult infection and the role of WBC 
scanning in ruling out infections at 
operative sites. Figure 2 demonstrates 
pretreatment and posttreatment WBC 
scan findings in a patient with right 
maxillary sinusitis treated with 
antibiotics. 


Trachea, Nasopharynx, 
and Oropharynx 


White blood cell sean activity in the 


` nasopharynx, trachea, and tracheoto- 


Nc 


my sites did net correlate with clinical 
infection (Tables 3 and 4, Figs 1, 3, and 
4). Tracheal uptake was noted with 
presence of endotracheal tube and tra- 
cheotomy without evidence of infec- 
tion. Possibly, tracheal uptake in the 
presence of an endotracheal tube may 
represent localized mucosal irritation 
or inflammation without clinical 
significance. _ 

Nasopharyngeal accumulation was 
noted in the presence of a nasogastric 
tube without associated clinical infec- 
tion. Anaiogous-to endotracheal tubes, 
nasogastric tubes may also cause local 
irritation and inflammation, leading to 
an abnormal WBC scan. However, this 
finding was of no clinical significance. 

Oropharyngeal activity, on the other 
hand, signified infection in both pa- 
tients with abnormal scans at this site. 
The first patient had oral candidiasis, 
and the second patient had Stevens- 
Johnson syndrome with oral and laryn- 
geal mucosal desquamation. 


Salivary Glands 


Submandibular glands were noted to 
have increased activity in two pediat- 
ric cases without associated clinical 
disease (Fables 3 and 4) Likewise, 
parotid aceumulation in a 66-year-old 
man was associ with a benign ex- 
amination result and absence of infec- 
tion (Fig 5). 


Miscellaneous 


The activity in the mandible in pa- 
tient 12 was associated with an active 
draining site after incision and drain- 
age of abscess in the gingivolabial fold 
(Tables 3 and 4). The presence of activ- 
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Table 3.—White Blood Cell Scan Uptake in Trachea, Oropharynx, and Nasopharynx* 







Patient 
No./Age, 
y/Sex 







Uptake Site Diagnosis Comment 
Trachea, Oropharynx, and Nasopharynx 


Tracheotomy, Ulcerative colitis, S/P 
nasopharynx tracheotomy, NGT 


Nasopharynx Aplastic anemia, 
















5/66/M No clinical sign of 
infection 


No clinical sign of 

















6/6/F 











8/15/F Nasopharynx, oropharynx 





17/58/M Nasopharynx, trachea 


18/51/M Nasopharynx 





nasogastric tube infection 
7/31/M Oropharynx Oral candidiasis wi 


SLE, candidiasis, 
erythema multiforme 


hypopharynx 
10/65/F Tracheotomy CAD, S/P tracheotomy No clinical sign of 
infection 


CAD, S/P CABG, NGT, 


ETT infection 
ESRD, NGT, ETT No clinical sign of 
infection 











Desquamated 


orcpharynx, 
nasopharynx, and 


























No clinical sign of 













S/P indicates status post; SLE, systemic lupus erythematosus; CAD, coronary artery disease; CABG, cor- 


onary artery bypass graft; NGT, nasogastric tube; ETT, endotracheal tube; and ESFD, end-stage renal disease. 





Patient 
No./Age, 






Submandibular gland 


8/15/F 
12/12/F 


Bilateral ears 
Mandibie 










Table 4.— White Blood Cell Scan Uptake in Salivary Glands and Miscellaneous Sites" 


y/Sex Uptake Site Diagnosis Comment 
Salivary Glands 
lymphacenopathy 
14/1.1/F 


Arnold-Chiari deformity 
Miscellaneous Areas in Head and Neck 
SLE, erythema multiforme 


ESRD, brown tumor of 
jaw, infected ID site on 
mandible 









Normal examination 












Normal ear examination 


Sinus trac: in 
gingivol&ebial fold 













* ESRD indicates end-stage renal disease; ID, incision and drainage; and SLE, systemic lupus erythematosus. 


ity in both ears in patient 8 is unex- 
plained. Patient 9 demonstrates the 
usefulness of WBC scanning in assess- 
ing cervieal lymphadenopathy in a 
medically complicated patient. 


Case History: Patient 9 

A 2!/»-year-old girl with progressive histio- 
cytosis X despite multiple courses of chemo- 
therapy with vinblastine sulfate ( Velban), 
prednisone, and chlorambucil was admitted 
with multiple problems. These included pe- 
techial skin rash, cervical lympfladenopathy, 
bony lesions, hepatosplenomegaly, and pul- 
monary infiltrates. A CT sean of the mandi- 
ble, neck, abdomen, and pelvis revealed 
extensive cervical, inguinal, and retroperito- 
neal lymphadenopathy. Extensive bony de- 
struction of the right scapula, cranium, and 
pelvis was noted. Cultures of fine-needle as- 
piration specimens of neck nodes were con- 
sistent with histiocytosis X, and subsequent 
cultures were negative. During the course of 
hospitalization, an "'In-labeled WBC scan 
was obtained to evaluate persistent fever. 
The scan demonstrated inereased activity in 
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the right calvarium. The patient subsequent- 
ly died of cardiopulmonary arrest secondary 
to multiple complications of histiocytosis. 
Postmortem examination demonstrated in- 
volvement of cervical lymph nodes and cal- 
varium by histiocytosis X, but no infection. 


The WBC sean defined the noninfec- 
tious nature ef the lymphadenopathy 
in this critically ill, complicated, febrile 
patient. 


COMMENT 


The localization of occult. infection is 
often a difficult clinical problem. Diag- 
nostic imaging modalities include plain 
roentgenograms, ultrasonography, 
CT, MRI, and radionuclide scanning. 
An abnormal gallium scan is sugges- 
tive of abscess; however, its nonspecif- 
ic localization in the gastrointestinal 
tract, kidney, and noninflammatory le- 
sion limits its role. In 1975, labeling of 
leukocytes with "In became technical- 
ly feasible, and subsequent clinical ex- 
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Fig 3.— Patient 5. Indium In 111-labeled white blood cell scan of neck and Fig 5.— Patient 5. Indium In 111-labeled white blood cell scan of the head 
upper chest with increased uptake in trachea in an intubated patient and neck (anteroposterior view) with increased activity in bilateral parotid 
(arrowheads). glands (p) and trachea (arrowheads). 





Fig 4. — Patient 6. Anteroposterior (top), left lateral (bottom left), and right lateral views (bottom right) 
with typical uptake in the nasopharynx (arrowheads), in the presence of nasogastric tube, not 
associated with clinically significant disease. 
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perience with "'In-labeled leukocyte 
scanning demonstrated high sensitiv- 
ity and specificity for acute infection. 
'The use of WBC scanning in diagno- 
sis of neck and mediastinal infection 
has not previously been discussed in 


the literature. All three patients in this * 


series with increased activity in the 
neck and mediastinum had acute infec- 
tions at these sites. These scans were 
useful in defining the extent of d:sease, 
in planning surgical treatment, and in 
ceasing antibiotic therapy. In one pa- 
tient, serial seans were useful in fol- 
lowing resolution of the infection. 
White blood cell scans may play an 
important role in diagnosis of mediasti- 
nal infections in those cases where the 
conventional studies, such as ultra- 
sound or CT scanning, are equivocal or 
the extent of disease is unknown. 
Detection of occult sinus infection in 
patients with FUO has previously 
been reported. Dutcher et al' demon- 
strated the ability of the WBC scan to 
detect sinus infection in two patients 
with known sinus disease. Aseher et 
al," in their review of 405 patient stud- 
ied for inflammatory disease, reported 
one true-positive and one false-nega- 
tive "In-labeled WBC scan in detec- 
tion of sinus infection. Hawker et al 
reported a ease of maxillary sinusitis 
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diagnosed by " In-labeled WBC scan in 
a patient with FUO who was otherwise 
asymptomatic. Similarly, Kennedy et 


v al" reported a case of Klebsiella pneu- 


momniae ozaenae septicemia caused by 
frontal and sphenoid sinusitis detected 
by WBC scintigraphy, where physical 
and radiegraphic examinations had 
failed to reveal the primary focus of 
infection. Thus, the head and neck 
should be included in whole-body scin- 
tigraphy when examining patients 
with FUO, even in the absence of 
physical signs er complaints. Howev- 
er, a prospective study of WBC yield 
in sinusitis has not been reported. 


“Therefore, the true sensitivity and 


specificity of WBC scanning in diagno- 
sis of paranasal sinus infection are 
unknown. 

Nasopharyngeal uptake was associ- 
ated with the presence of a nasogastric 
tube and laek of elinica! infection. Simi- 
larly, activity in the trachea and the 
tracheotomy site was also not associat- 
ed with infection. Increased activity at 
these sites probably represents sub- 
clinical mueosal irritation or inflamma- 
tion. Ascher et al’ reported one WBC 
study with increased activity in the 
nasopharynx that was not associated 
with clinically confirmed inflammatory 
* disease. This, tow, may have been sec- 
ondary to the presence-of a nasogastric 
tube. 

Oropharyngeal! mucosal disease is 
readily detected by WBC scintigra- 
phy. McAfee and Samin” reported two 
cases of oral candidiasis that resulted 
in abnormal WBC scans. Our two cases 
further document the sensitivity of the 
WBC scan in identifying oral mucosal 
disease. Clinical diagnosis can be easily 
confirmed by physical examination and 
souree of increased activity 
identified. 

False-positive localization of "'In-la- 
beled leukocytes in the submandibular 
gland area in children, as in our two 
cases, is common and may be a normal 
finding. Williamsen et al^" reported a 
45% (19/42) incidence of submandibular 
gland activity without associated infec- 
tion in children. When the radiolabeled 
saliva is swallowed, this may give a 
false-positive scan in the stomach. In 
adults, inereased activity in the sali- 


~ «vary glands is abnormal. 


Increased activity in the ear has 
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been reported. Ascher et al and 
MeAfee and Samin" have reported 
cases of external otitis detected by 
"Indabeled WBC scanning. Our single 
case with localization in the ear was 
not associated with disease. The role of 
WBC scanning in diagnosis and man- 
agement of malignant external otitis is 
unknown. This may be a fertile area 
for future clinical research. 

Our study supports the literature in 
demonstrating the superiority of In- 
labeled WBC scanning to gallium scan- 
ning when localizing symptoms are ab- 
sent or when multiple sites are 
suspected as a source of infection. Ad- 
ditionally, WBC scanning can be used 
to ascertain the infectious or inflamma- 
tory nature of abnormal findings de- 
tected by ultrasound or CT scan. With 
nondiagnostic ultrasound, CT scan, or 
MRI scan evaluation, the WBC scan 
may be crucial in making the correct 
diagnosis and thus facilitating rapid 
appropriate therapeutic intervention. 

False-positive studies have been re- 
ported with drain sites, accessory 
spleen, bladder activity, cerebral and 
myocardial infarction, pulmonary em- 
bolism, congestive heart failure, cystic 
fibrosis, arthritis, and intramuscular 
injections.” Most important, false-neg- 
ative studies occur in presence of 
chronic infections. 


SUMMARY 


The "'In-labeled WBC scan is a use- 
ful method for localizing acute infec- 
tions. With equivocal ultrasound, CT, 
and MRI scan findings in patients with 
strong clinical suspicion of infection, 
WBC scans have proved to be highly 
effective in identifying focus of infec- 
tion. In patients without localizing 
symptoms, WBC scintigraphy is supe- 
rior in detection of occult infection. 
When compared with gallium scan- 
ning, the "In-labeled WBC scan is 
more specific for acute infections. In 
evaluation of abscesses, the incidence 
of false-positive studies is reduced 
with "In-abeled WBC scanning be- 
cause of its lesser activity in normal 
soft tissues, kidney, gastrointestinal 
tract, noninfectious inflammation, and 
tumors. 

In the realm of the otolaryngologist, 
increased activity in the neck and me- 
diastinum is highly suggestive of acute 
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infection and abscess farmation, and 
serial scans may be useful in following 
the resolution of the infeetion. Parana- 
sal sinus infections can be detected by 
WBC scans, and therefcre, the head 
and neck region should be included in 
all scans performed for occult infec- 
tions. Localization in the nasopharynx 
and trachea is nonspecifie in the pres- 
ence of a nasogastric or endotracheal 
tube and is not associated with clinical- 
ly significant inflammatien. Orophar- 
yngeal activity indicates mucosal dis- 
ease and should be further evaluated 
by physical examination. Submandibu- 
lar gland uptake in children is normal; 
however, it may signify disease in the 
adult. The potential role af WBC scan- 
ning in malignant external otitis is 
unclear. Further clinical experience is 
needed to correlate WBC scan findings 
with diseases in the head and neck and 
to define the scan’s role in initial diag- 
nosis and subsequent management of 
otolaryngological disorders. 
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A Basic Model to Study Acoustic 
Evaluation of Airway Obstruction 


Robert F. Coleman, PhD, Gary L. Schechter, MD 


e Listening to a human airway to deter- 
mine obstruction is a highly subjective art 
and an important clinical tool. Sophisticat- 
ed acoustic monitoring techniques should 
be developed and tested in the laboratory 
before they are applied in the clinic. We 
describe construction of an acoustic tube 
model to study the mechanism of noise 
generation in a simulated obstructed hu- 
man airway. Spectral differences were dem- 
onstrated between different amounts and 
locations of obstruction and changes re- 
sulting from variations in airflow using 
Fast-Fourier transform techniques. With 
this analog model, systematic research can 
be conducted to define expected patterns in 
obstructed human airways for use in the 
clinical setting. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1144-1149) 


T. Tk although subjective, 
has long been recognized as a 
valuable technique in the diagnosis and 
treatment of airway obstruction." The 
use of even primitive stethoscopes to 
monitor respiratory sounds suggests 
that airway obstructions produce 
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unique patterns that may be quanti- 
fied. The basic hypothesis of investiga- 
tions conducted in our laboratory is 
that the obstructed airway can be 
characterized objectively by quantify- 
ing the acoustic patterns produced. 

Preliminary work in acoustic analy- 
sis of upper-airway obstruction by oth- 
er investigators suggests that noise is 
produced with consistent characteris- 
ties. Hirschberg” reported the results 
of acoustic analysis of cries, stridors, 
and coughing sounds of 180 infants who 
were admitted for a wide variety of 
diseases. He utilized sonograms and 
identified four types of stridor arising 
from pharyngeal, subglottic, tracheal, 
and bronchial sites. A similar study by 
Raes et al’ also utilized sonographic 
analyses of infant cries and found 21 
distinguishing acoustic characteristics, 
the most prominent being inspiratory 
stridor. 

These studies were performed using 
time-consuming and relatively crude 
spectrographic techniques with a 
short-duration analysis window. Using 
digital technology, significant improve- 
ments in acoustic analysis have been 
made possible. One of these has been 
the Fast-Fourier transform (FFT), a 
computerized method of quantifying 
sound into discrete amplitude and fre- 
quency components. The resultant 
spectra can reflect the “quality” of a 
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signal and can be displayed in a num- 
ber of ways, including long-term cumu- 
lative records and three-dimensional 
displays. The long-term record can 
represent several respiratory cycles in 
clinical or laboratory modeling. The 
result is an overall estimate of the 
main characteristics of an acoustic sig- 


nal. The three-dimensional display can e 


be utilized to examine spectra in much 
greater detail, but over a shorter 
period. 

Gray et al' used FFT techniques to 
study stridor in four children with 
airway obstruction. They concluded 
that the FFT spectra were relatively 
consistent from sample to sample with- 
in the same patient, and that different 
patients with different diseases had 
unique acoustie patterns. Leiberman 


et al? combined FFT analysis tech- *- 9 


niques with computer modeling to as- 
certain the site and degree of obstruc- 
tion in five children who either snored 
or produced stridor. Their computer 
model, based on assumptions about the 
standard length and cross-sectional 
area of the airway, appeared to ap- 
proximate adequately the locazion and 
degree of obstruction for their small 
group of children. | 

While these clinical studies indicate 
that airway sound analvsis appears to 


be a promising technique for cetecting, . 


and monitoring airway obstruction, 
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Fig 1.— Drawing of variable airway obstruction 
model. A indicates connecting slip collar; B, 
pressure monitoring ports; C, obstruction seg- 
ment; and D, variable pipe lengths. 


there is a need for a systematic study 
of the factors that influence the spec- 
tral characteristics of the acoustic 
product. The patient with acute airway 
obstruction, however, is an inappropri- 
ate initia! subject for controlled inves- 
tigation ef acoustic characteristics of 
stridor owing to the life-threatening 
and urgent nature of the problem. In 
addition, the airway configuration or 
size is seldom adequately measured, 
airflow is unknown, and it cannot be 
controlled in a systematic fashion. To 
analyze the separate or interactive 
acoustic and physical factors of airway 
obstruction, an analog model of the 
human upper airway is needed. 

Airway models have been used ex- 
tensively in other studies of the respi- 
ratory system" " but none to study 
upper-airway obstruction specifically. 
The objective of most analog models is 
not to produce artificial “copies” of the 
system under eonsideration but rather 
to investieate certain factors of the 
system in such a way that variables 
can be carefully controlled and 
quantified. | 

The model described herein differs 
from previous models in that it was 
built specifically to study acoustic out- 
put factors in airway obstruction that 
result from varying the site of obstruc- 
tion, amount of obstruction, air pres- 
sure, and airflow. No attempt was 
made to build a replica of the airway 
with the vial of geometry, 
surface textures, and movement that 
occur in the human upper respiratory 
system. Precisely the opposite tack 
was taken, namely, to reduce the sys- 
tem to the simplest possible structure 
for the purpose of studying basic 
changes in acoustics that occur from 
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Fig 2.—Photograph of assembled and disas- 
sembled model showing obstruction segment in 
place. 


controlled variables in the system. 

Another objective of this research 
was to determine the extent to which 
random noise, produced by the jet 
stream of air emanating from the ob- 
struction, simply provided excitation 
for the natural resonances of the tube 
system vs the production of noise com- 
ponents from the fluctuations of the jet 
stream itself. The information from 
these studies may enhance interpreta- 
tion of acoustic spectra from obstruct- 
ed patients. 


MATERIALS AND METHODS 
Airway Model Construction 


Varying lengths of clear plastic pipe were 
used to construct the model (Fig 1). The 
overall length of the model (32 em) was deter- 
mined primarily by the need to place moni- 
toring gauges at fixed points and obstruc- 
tions at varying but reproducible locations. 
The length-diameter ratios were determined 
on the basis of normal adult laryngotracheal 
dimensions." Throughout this article, the 
term distal is used to describe the termina- 
tion of the tube or components away from the 
air source. 

The model was configured so that obstruc- 
tions could be placed 8, 16, and 32 em from the 
distal end of the tube. These locations were 
chosen so as to simulate supralaryngeal 
(8-em), laryngeal (16-cm), and tracheal 
(32-em) airway obstructions. 

The sections of pipe were connected with 
5.0-em machined plastic pipe unions with an 
internal diameter approximately 0.04 cm 
larger than the outer diameter of the section- 
al pieces. This resulted in an airtight seal 
appropriate for the pressures and flows used 
with the model. 

Obstruction in the basic airway was pro- 
duced using insertable blanks, made from a 
solid plastie rod, with holes of varying sizes 
drilled in their centers (Fig 2). The rod was 
milled to a diameter approximately 0.03 em 
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less than the inner diameter-of the connect- 
ing unions described above. This provided a 
snug fit in the sections of the model. To simu- 
late differences in the amoun: of obstruction 
in an airway, tne 0.5-cm-thiek blanks were 
center drilled to produce obstructions with 
openings 1.6, 1.1, and 0.8 cm in diameter, and 
cross-sectional areas of 2.0, 0.35, and 0.5 em’. 
When compared with the 2.5-em-internal di- 
ameter pipe, these areas effectively repre- 
sent 60%, 80%, and 90% obstruction. 

To test the role of random noise produced 
by the jet stream phenomenen, the natural 
resonances of the system were determined. 
The expected resonances of the tubes distal 
to the obstructions were firs: calculated on 
the basis of them lengths, with the assump- 
tion that each tube was closed at one end. 
Since these caleulations are only approxima- 
tions of the actual tube resonance, a method 
to determine the actual rescnances of the 
three tube lengths was devised. An obstruc- 
tion blank was modified by impressing a 
hearing aid receiver into the center of the 
blank. This functioned as a sound generator 
and was placed at the proximal ends of the 
three tube lengths. A broad-band noise 
source then drove the small receiver, while a 
microphone located at the distal end of the 
tubes transduced the sound tc the FFT ana- 
lyzer. Thus, the complex resonances of the 
tubes could be analyzed withoat the interac- 
tion of the airstream used later in the 
experiment. 


Construction of Air Supply System 


To simulate airflow from the respiratory 
system, it was necessary to cevelop an air 
supply system that was variable, quiet, and 
capable of delivering laminar airflow to the 
model. Both pump and bellows air delivery 
systems produced too much no:se in the sys- 
tem. A scuba air tank and regulator provided 
the most controllable source of airflow with 
the least amount of noise. At levels of airflow 
near and above physiologie lewels, however, 
there was still enough noise from the scuba 
system to require the use of a fiber-wool 
muffler. Finally, a section of pipe, filled with 
lengths of plastic tubing 15 em long and ap- 
proximately 2 mm in diameter, was placed in 
line to ensure laminar flow to the main model 
section. The characteristics of the airstream 
atthis point inthe model were determined by 
introducing smoke particles into the supply 
system and observing the lammar behavior 
of the stream as it exited the plastic tubing 
section. 

Airflow was calibrated using a rotometer, 
as both a gauge and a variable flow valve at 
the air source, and a Fleisch or screen-type 
pneumotachometer (Setra Systems, Acton, 
Mass) (dependingon the particular airflow to 
be produced) located proximal to the model. 
This system was ealibrated witha pulmonary 
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spirometer that was attached temporarily to 
the distal end of the model. Airflow could be 
regulated and replicated to within 
x 0.125 L/min. Air pressure was monitored 
through a pair of 0.64-cm ports flush drilled 
into segments of the model that were located 
proximal and distal to the obstructing seg- 
ments. The output ofthe ports led to a differ- 
ential pressure gauge. Air pressure could be 
monitored with the electronic gauge to with- 
in +1% of the absolute value. 

Airflow and air pressure values were cal- 
culated to produce airstreams that were lam- 
inar, transitional, and turbulent through the 
obstruetions. The point at which airflow be- 
eomes turbulent in a tubular system under 
any specifie set of conditions depends on an 
interplay between airflow and internal diam- 
eter The point at which turbulence occurs 
may be expressed as a critical Reynolds num- 
ber for that system. A Reynolds number (Re) 
is derived by the formula, Re = vh/V, where v 
is the particle velocity, h is the length dimen- 
sion, and V is the viscosity coefficient for air. 
In practical terms germane to our model, the 
Reynolds number increases as airflow and/or 
the amount of obstruction increases. Critical 
Reynolds numbers are somewhat lower for a 
constricted pipe configuration, such as this 
model or an obstructed airway. In general, it 
is convenient to regard a Reynolds number of 
2000 as being a transition point from pure 
laminar to initial turbulent airflow." 


Recording and Analysis of Data 


The entire model was located in a double- 
walled, sound-treated booth. The three dif- 
ferent obstructing segments were positioned 
at the three distinct locations previously 
mentioned, thus producing nine experimen- 
tal combinations. Each of these combinations 
was tested with three airflows, 20, 40, and 
60 L/min, which equate to functional and hy- 
perfunetional flows relative to this size air- 
way system. In addition, the three airflows 
were fed through the model with no obstruct- 
ing segments. Thus, there were 30 combina- 
tions of conditions (three obstructions x 
three locations x three airflows=27, plus 
three unobstructed conditions). 

A laboratory-grade microphone (model 
4134, Bruel & Kjaer, Marlborough, Mass) 
with a nose cone was positioned at the distal 
end of the model in the center of the pipe, 
facing the airstream. The outputs of the dif- 
ferential pressure ports, airflow gauge, and 
microphone were recorded on separate 
tracks of a seven-channel frequency modula- 
tion (FM) tape recorder (TEAC MR-30, Teac 
Corp, Montebello, Calif) with a bandwidth of 
0 to 5 kHz. The output of the microphone was 
recorded by the FM recorder and could also 
be led directly into acoustic analysis devices. 
Comparison of spectra from direct inputs to 
the analysis devices and the FM-recorded 


Airflow, 
L/min 


Obstruction Amount 
(% Occlusion) 




















* Unobstructed tube. 


samples demonstrated only minor differ- 
ences in frequency response for the 0- to 
5-kHz range. The noise floor of the entire 
system was equivalent to approximately 
40 dB relative to the model output, which 
ranged from 50 to 140 dB. 

Acoustic analysis was accomplished by use 
of a dual-channel spectrum analyzer (model 
2034, Bruel & Kjaer), which produced cumu- 
lative or long-term FFT spectra. Fifty con- 
secutive discrete spectral samples were tak- 
en to produce each cumulative spectrum. The 
spectra were analyzed for each condition 
with respect to spectral peaks and overall 
amplitude level. Each experimental run pro- 
duced cumulative FFT spectra for detailed 
analysis. 

A full depiction of the precise spectral 
changes that occur in the model is a difficult 
task when a large number of different record- 
ing conditions exist, as in this study. An ef- 
fort was made to reduce the voluminous and 
detailed acoustic data from these many ex- 
periments for trend and pattern analysis. 
This was accomplished in two ways. First, 
the FFT spectra were compressed by divid- 
ing the analyzed spectral frequency band, 0 
to 6 kHz, into six equal bands of 1 kHz each. 
Then, the average root mean square (RMS) 
amplitude value for each of these six bands 
was determined. The RMS is a common way 
to describe the average effective amplitude 
of a signal that fluctuates as a function of 
time. Second, the RMS values were entered 
into a computerized plot routine with coordi- 
nates representing relative amplitude of 
each band in decibels and obstruction 
location. 


RESULTS 
The model functioned in a consistent 


manner. Unobstructed airflow was 
laminar to a point approximately 10 em 
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Table 1.—Calculated Reynolds Numbers and Measured Air Pressures for Cembinations 
of Obstruction Amounts and Airflows used in Study 


Air Pressure, 
cm H,O 


Reynolds 
N . 


o 





A 
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from the unobstructed ead of the air 
supply system. This was confirmed by 
observing the pattern of smoke parti- 
cles introduced into the system during 
calibration procedures. Ambient noise 
levels did not exceed the 20-dB sound 
pressure level at the distal end of the 
unobstrueted model. The obstructing 
segments could be changed with mini- 
mal effort and with exaet posi-ioning 
over successive trials. The microphone 
transduced the signals of interest with 
minimal ambient noise owing to its 


position in the model. Each display * ‘ 


took approximately 8 minutes from the 
start of recording to the production of 


a finished, high-quality ink plot. 


Airflow and Pressure Values 


Air pressures for the -hree cegrees 
of obstruction (60%, 80%, 90%) and 
three airflows (20, 40, and 60 L/min) 
are given in Table 1 along with the 
respective Reynolds numbers. The cal- 
eulated Reynolds numbers ranged 
from 1700 to 10600. Note that the 
unobstructed tube, at an airdow of 
60 L/min, yields a Reynclds number of 
3395, which approximates the Reyn- 
olds number of 3537 for the 90% ob- 
struction with 20 L/mm airflow and 
the 60% obstruction with an airflow of 
40 L/min. 

As the amount of obstruction in- 
creased (with airflow constant). differ- 
ential air pressure also increased. Dif- 
ferential pressure values ranged from 
2.03 em H,O for the 90% obstruction to 
less than 0.01 em H,O for tae 60% 
obstruction at 20 L/min airflow. 
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Fig 3.—Spectra produced by a complex noise 
source, and tube lengths of 8, 16, and 32 cm. 
Vertical lines in the tube spectra are calculated 
resonance values forthe tube. 


Relative Amplitude, dB 


Frequency, kHz 


ed by an airstream 
segments location at 8, 
16, and 32 cm from the distalend of the model. 
Vertical lines represent calculated resonance 
values for each tube. 


Fig 4.—Spectra pre 
source, and costructi 


Resonance rmination and 
Patterns of Three Differing 
Length Tubes 


Figure 3 displays the results of in- 
troducing a complex noise from a hear- 
ing aid receiver into tube lengths of 8, 
16, and 32 em. The 8-em tube length 
had the highest natural resonance fre- 
quency (1021 Hz), with successive har- 
monies at 3093 and 5155 Hz. While still 
higher resonances coulc be calculated 
and analyzed, the bandwidth of inter- 
est in this study was 0 to 6 kHz; 
~ ‘therefore, values outside this range 
are not presented. The M6-cm tube had 
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60 L/min 
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16 cm 
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40 L/min 
32 cm 


16 cm 
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60 L/min 
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40 L/min 
32 cm 


16 cm 
8 cm 
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16 cm 
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16 cm 
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Table 2.—RMS Amplitude Values for 1 kHz at 60 and 40 L/min Airflow and 90%, 


80%, and 60% Obstruction * 


RMS Bands, kHz 





90% Obstruction 









4.0 5.0 Wide Band 



































* Wide band is total root mean square (RMS) amplitude for entire spectral band from O to 6 kHz. Values are 
in decibels. 


resonances at 516, 1548, 2580, and 
3612 Hz. The longer, 32-cm tube had a 
lower natural resonance frequency of 
258 Hz, with successive higher reso- 
nances of 774, 1290, 1806, 2322, and 
2838 Hz, ete. Figure 3 demonstrates 
that the calculated and measured reso- 
nance points of the tubes were close 
but not identical. The largest differ- 
ence occurred in the 8&-em tube condi- 
tions, where the calculated second res- 
onance of 3094 Hz differed from the 
measured peak of 2920 Hz by 174 Hz. 


Obstruction Location 


Three FFT spectra are displayed in 
Fig 4, representing conditions in which 
the model used the same airflow, 
60 L/min, and 90% obstruction while 
varying the location of the obstruction 
segment. As in Fig 3, the pattern of 
widely spaced peaks occurred for the 
8-cm location, while the 16-cm location 
produced more closely spaced peaks, 
and the 32-em condition resulted in the 
most closely spaced peaks. The calcu- 
lated resonances did not match the 
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actual spectral peaks as closely as for 
the conditions in Fig 3. In addition, the 
peaks have a much narrower band- 
width and higher relative amplitude 
than when a hearing aid receiver sound 
source was used. Finally, note that 
some peaks occur at points distant 
from the calculated resonance points. 


Amount of Obstruction 


For a given airflow, as the amount of 
obstruction increased, the overall 
RMS amplitude also increased (Table 
2). For example, at 60 L/min, and 60%, 
80%, and 90% amounts of obstruction, 
overall RMS amplitude values were 
17, 52, and 57 dB for the 32-cm ob- 
struction location, 25, 63, and 73 dB for 
the 16-em location, and 38, 48, and 
71 dB for the 8-cm location. The pat- 
tern was the same for the 40-L/min 
data. Examination of the consecutive 
1-kHz band data demonstrate a pat- 
tern of increasing amplitude compo- 
nents in the higher bands (above 3 
kHz) as the amount of obstruction is 
increased. The spectra from the 80% 
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0 1 4.3: 45" B 
Frequency, kHz 


Airflow, 40 L/min 


0 1 2 $274.28 B 
Frequency, kHz 


Fig 5.— Spectra of 32-cm obstruction location, 
90%, 80%, 60% obstructions, at 60- and 
40-L/min airflows. Note decrease in higher-fre- 
quency energy components with decreasing ob- 
structions. Also note “whistle” component near 2 
kHz in the 90% obstruction, 40-L/min condition. 


and 60% obstructions exhibited little 
energy above 1 kHz for the 40-L/min 
conditions. Figure 5 illustrates the re- 
lationship of spectral shifts with 
changes in the amount of obstruction 
as seen in the cumulative FFT spectra. 


Effects of Airflow Changes 


Table 2 also contains RMS data from 
the airflow experiments. With one ex- 
ception, all 60-L/min airflows produced 
greater overall RMS amplitude than 
the 40-L/min airflow under otherwise 
identical conditions. The exception oc- 
curred at the 40-L/min, 90% obstruc- 
tion condition, when a whistle in the 
2.0-kHz band was produced. This dis- 
torts the RMS calculations and points 
out the need for routine analysis of the 
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Fig 6. — Spectra of 90% obstruction amount at 32- and 16-cm locations and 60- and 40-L/min airflows. 
Note diminution of high-frequency partials and appearance of "whistle" components with decreased 


airflow. 


long-term FFT results. The long-term 
FFT spectra (Fig 6) demonstrate that 
abrupt peaks appeared owing to the 
whistlelike sounds that occurred for 
several of the 40- L/min flows. 


COMMENT 


This experiment replicates examples 
of basic acoustic tube physies, and it 
serves as a theoretical basis for inves- 
tigating the variables involved in the 
acoustic analysis of patients with air- 
way obstruction. The potential clinical 
signifieance of this model is that it 
demonstrates an orderly progression 
of spectral changes that furnish infor- 
mation about the location and degree 
of upper-airway obstructions. 


Effect of Different Sites 
of Obstruction 


A major indicator for detecting dif- 
ferent sites of obstruction in the model 
is in the spacing of the resultant multi- 
ple resonances. The natural reso- 
nances of a long tube are lower than 
those of a shorter tube. Therefore, 
obstructions placed farther away from 
the distal end of the model, or closer to 
the air source, have successive peaks 
in the spectra that are more closely 
spaced than are peaks resulting from 
obstructions closer to the distal end of 
the model. 

Comparison of the results in Fig 3 
(the complex noise source spectra) 
with the results in Fig 4 (the airstream 
source) demonstrates similarities in 
the two sets of spectra. These can be 
attributed to the tubes resonating in 
response to the noise caused by the 
turbulent airstream. Clinically, it can 
be hypothesized that a tracheal steno- 
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sis will, on expiration, produce a spec- 


trum that has more closely spaced 
peaks than a supraglottic stencsis, as- 
suming that all other factors are the 
same. 

There are spectral peaks in Fig 4, 
however, that appear tc be urrelated 
to harmonics of the tuse resonance. 
These are likely due to the dynamies of 
an air jet phenomenon flowing through 
the obstructions. In oral communica- 
tions on April 4, 199e, with J. C. 
Hardin, PhD, and D. S. Pope, MS, at 
the National Aeronautics and Space 
Administration Langley Research 
Center, Hampton, 
function” has also been observed in 
their computer modeling and appears 
to be due to jet vorticity patterns 
present distal to the obstruction. The 
observed jet stream effects suggest 
caution in interpreting human airway 
obstruction data under the assumption 


that the system functions as z purely 


passive resonator reacting to a broad- 
band noise source. 


Effect of Varying Amount 
of Obstruction 


The results of varying the amount of 
obstruction are consistent with the 
Reynolds numbers derived for each 
degree of obstruction. For an airflow 
of 60 L/min, the Reynolds numbers for 
the 60%, 80%, and 90% obstructions 
are 5305, 7716, and 10 610, respective- 
ly. For the 40-L/min cendition, caleu- 
lated Reynolds numbers ar2 3536, 
50144, and 7073, respectively. Greater 
turbulence, created by the same air- 
flow through a smaller aperture, re- 


fa, this “forcings 


"9 


sults in increased air particle velocity,* » 


elevated overall noise, and a greater 
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pen uan mem 


spread of noise components through- 
out the spectrum. 
With greater resistance in the mod- 


wel a higher differential air pressure 


^ 
S. v 


i 


was necessary to maintain a given 
airflow. Thus, the pressure drop 
across the obstruction rises with in- 
creases in amount of obstruction. For 
conditions in which low airflow or mini- 
mal obstructions exist, the pressure 
differential acress the obstruction is 
minimal, and the resultant Reynolds 
numbers are small. The net effect is to 
produce minima! acoustic noise in the 
model for-these eonditions. In fact, the 
20-L/min conditions produced so little 


„noise that the resultant spectra were 


generally below the noise floor of the 
experimental system. Consequently, 
these minimal conditions are dismissed 
in Fig 6. While a Reynolds number of 
2000 is generally considered to be the 
critical peint at which laminar flow 
becomes turbulent, it zppears that the 
turbulence is not of a magnitude to be 
detected by comventianal microphone 
techniques. A Reynolds number of 
4000 appears to be the noise threshold 
for this model and will have to be 
determined empirically for studies of 
the human airway. 
These experiments demonstrate 
y that relatively small changes in airway 
diameter, with greater than 60% ob- 
struction, produee strixingly different 
acoustic patterns. This suggests that 
spectral analysis may prove to be sen- 
sitive in monitoring arway changes, 
particularly in the neenate, where a 
0.5-mm change in a 4.0-mm airway 
would likely produce dramatic changes 
in spectral components. 
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Effect of Airflow Variation 


There is an interaction between the 
amount of airflow through the model 
and the degree of obstruction present. 
The effect of 60-L/min airflow at 60% 
obstruction, for example, is minimal in 
comparison with a lesser airflow of 
40 L/min with an obstruction of 9066. 
Airflow rates of approximately 
20 L/min produced minimal effects for 
all obstruction conditions. Changes in 
acoustic output with increased airflow 
may help provide a rational explana- 
tion for the intermittent stridorous 
sounds heard in partially obstructed 
patients. As airflow increases to meet 
greater oxygen demand, the acoustic 
output related to the obstruction be- 
comes more obvious. For clinical pur- 
poses, it is apparent that some method 
of determining airflow will be needed if 
acoustic spectral analyses are used 
clinically. 

It should be recognized that the 
model described herein is an analog, a 
highly simplified abstraction of some of 
the possible characteristics of an ob- 
structed airway. The precise relation- 
ships found in study of the model 
variables provide only general approx- 
imations to a human system. 

The model was designed to encom- 
pass a broader range of variables than 
is found in normal or pathologic condi- 
tions in the human respiratory system. 
In tubes that are not smooth and con- 
centric, such as in the respiratory sys- 
tem, the critical Reynolds number will 
be significantly lower than in the lab- 
oratory model. Therefore, some of the 
higher airflows used in the model 
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should yield spectra that are equiva- 
lent to those seen in the nonuniform 
human airway at much lower flows. 

Several limitations of this model pre- 
vent direct eomparison with the ob- 
structed human airway. The model is 
constructed of rigid, cylindrical pipe, 
while the human airway :s flexible, is 
more convoluted, and varies in internal 
diameter. The smooth, hard walls of 
the model are unlike the mucosal lined 
airway, which has various projections 
such as the tracheal rings, vocal folds, 
and aryepiglottic folds. Likewise, the 
model does not consider ‘he articula- 
tory structures of the oral cavity. It is 
expected that the more compliant res- 
piratory traet would absorb more 
acoustic energy, resulting in greater 
damping, lower resonances, and wider 
bandwidths than those seen in the 
model. 

This model provides a retiable means 
of studying precise relat:onships be- 
tween specific physical characteristics 
and resultant acoustic outputs im an 
obstrueted airway. Future work with 
modeling should compare ‘he acoustic 
tube model with both rigid and flexible 
models from cadaver casts and with 
animal models. These studies should 
also include nensymmetric obstruction 
segments and examine the effects of 
variable-direction airflows to simulate 
respiratory mevements. 
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Cochleosacculotomy Revisited 


Long-term Results Poorer Than Expected 


Neil A. Giddings, MD; Clough Shelton, MD; CDR Michael J. O’Leary, MC, USN; Derald E. Brackmann, MD 


* Cochleosacculotomy has been de- 
scribed as a simple, efficacious treatment 
for relief of vertigo in patients with Men- 
iere's disease in whom medical therapy has 
failed. We reviewed records of 11 elderly 
patients with good vestibular function who 
were thought to be ideal candidates for this 
procedure. Average follow-up was 17 
months. Contrary to previous reports, long- 
term control of vertigo was poor, and more 
than 80% of the patients suffered a signifi- 
cant hearing loss from this procedure. Four 
of 11 patients required a second surgical 
procedure to control their vertigo. Audio- 
metric measures revealed statistically sig- 
nificant postoperative increases in pure- 
tone thresholds at all frequencies and 
speech reception threshold, and a decrease 
in discrimination scores. Based on the re- 
sults of this study, we no longer plan to use 
cochleosacculotomy for the treatment of 
elderly patients with Meniere's disease. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1150-1152) 


M“ patients who are diagnosed 
with Meniere’s disease are han- 
dled effectively with medical manage- 
ment. However, some patients contin- 
ue to have bouts of vertigo that they 
consider disabling in their daily lives. 
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For these patients, a variety of surgi- 
cal procedures are available that at- 
tempt to relieve vertiginous symp- 
toms. These procedures can be broken 
into two groups: “conservative” proce- 
dures that attempt to preserve vestib- 
ular function, and “destructive” proce- 
dures that eradicate vestibular 
function relying on central compensa- 
tion to relieve vertigo. 

Schuknecht’ introduced a new con- 
servative procedure in 1982 described 
as a cochleosacculotomy. In this proce- 
dure, a 3-mm pick was introduced 
through the round window and direct- 
ed toward the oval window in an at- 
tempt to create a permanent fistula in 
the cochlear duct. This initial study 
included 51 patients, with 70% report- 
ing complete relief of vertigo and 88% 
significant improvement. The average 
follow-up interval was 4.3 months. Al- 
though two patients had a profound 
hearing loss postoperatively, the aver- 
age discrimination score decreased 
only 8.8%. A follow-up report by 
Schuknecht and Bartley? in 1985 in- 
cluded 90 patients who had been fol- 
lowed up for an average of 22 months. 
Vertiginous attacks were relieved in 
72.6% of these patients, but 22 (24%) 
of the 90 patients required surgical 
revision for continued vertigo. Forty- 
five pereent had decreased hearing, 
and 11 of 90 had a profound hearing 
loss in the surgically treated ear. 

Silverstein et al’ reported that verti- 
go was relieved in nine of 14 patients 
that they followed up for at least 6 
months. An additional three of 14 pa- 
tients were significantly improved, for 
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of 


an overall improvement of 86%. How- 
ever, 57% complained of unsteadiness, 
and 50% had “significant hearing 
loss." Two (14%) of 14 patients re- 
quired a second surgical procedure. 
They suggested that cochleosaceulo- 
tomy should be reserved as a first 
procedure for elderly patients with 
poor hearing. 

Montandon et al’ reported signifi- 
cant relief of vertigo following cochleo- 
sacculotomy in 19 of 23 patients. These 
patients were all followed up for 2 to 3 


years. The number of patients with. 


absolute relief of vertigo was not re , 


ported, and five patients (22%) re- 
quired a second cochleosacculotomy. A 
separate animal study included in the 
report failed to show permanent endo- 
lymphatic-perilymphatic —fistulization 
in the guinea pig cocilea following 
cochleosaceulotomy, and experimental- 
ly induced hydrops was aot relieved. 

Dionne’ described nine patients who 
had undergone cochleosacculotomy and 
who were followed up ^or at least 12 
months. All nine were relieved of their 
vertigo, but eight of the nine had no 
serviceable hearing postoperatively. 

Twelve of 21 patients had complete 
control of vertigo follow:ng cochleosac- 
eulotomy as reported ky Jennings et 
al." Five of 21 had a profound hearing 
loss postoperatively, anc 10 of 21 had a 
10-dB or greater hearng loss. Only 
three (1496) of their 21 patients re- 
quired revision surgery. 

Thus, the literature suggests that 
cochleosaeeulotomy relieves a high 


percentage of the vertiginous episodes +‘4 


or greatly decreases their severity in 
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c ET Length of Follow-up, and Current Status of 11 Patients 
Undergoing Cochleosacculotomy 


v Patient Nc. A y “— mo Status 


1/72 
2/66 


4/B1 





Episodic vertigo 
Episodic vertigo 

No vertigo 

Episodic vertigo 
Required nerve section 





is 


= is 


Improved, occasional vertigo 
Required labyrinthectomy 
Required labyrinthectomy 
No vertigo 

Improved, 1 drop attack 


‘s the short term for most patients un- 


ignificant hearing loss is 
clearly present. Despite considerable 
literature indicating tne potential for 
significant hearing loss, and the 14% to 
24% of patients requiring a second 
surgical procedure,  cochleosacculo- 
tomy is still a commonly performed 
procedure for relief of vertigo. Our 
initial clinical impression was positive, 
but we decided to review our results 
more critically. | 


PATIENTS AND METHODS 


A retrospective analysis of 11 patients 
with coehleosaccuiotomies performed be- 
tween 1982:and 1989 who iad greater than 6 
months follow-up was completed by chart 
review and patient interview. All patients 
met the criteria for a diagnosis of Meniere’s 
disease as specified by the American Acade- 
my of Otolaryngolegy-Head and Neck Sur- 
gery Committee on Hearmg and Equilibri- 
um. | 
All patients undergoinz cochleosacculo- 
tomy had disabling vertige despite adequate 
medical therapy. The medical therapy used 


B 


Se in this group of patients has been previously 


described. ' 

Patients undergeing cachleosacculotomy 
were generally selected for(1) advanced age, 
(2) good reserve vestibularfunetion (reduced 
vestibular response [RVR , <35%), and (3) 
significant sensorineural hearing loss (pure- 
tone average of 500, 1000, and 2000 Hz, >45 
dB). These criteria were chosen, based on 
reports by others, to minirrize the morbidity 
and maximize the benefit of this procedure. 

Preoperative vestibular function was de- 
termined byelectronystagmography (ENG). 
The ENG-RVR was calculated in the stan- 
dard manner preoperatively for the surgical 
ear: {Slow wave velecity in degrees per sec- 
ond of [(cold ivi +warm  left)— (cold 
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right -- warm right)/(cold left-- warm left- 
t eold right + warm right)] x 100}. Preoper- 
ative pure-tone thresholds were obtained at 
250, 500, 1000, 2000, 3000, and 4000 Hz. 
Speech reception thresholds and speech dis- 
crimination scores were also obtained. 
Three-frequency pure-tone averages were 
caleulated. The immediate preoperative au- 
diogram and postoperative audiogram clos- 
est to 6 months following the surgery were 
used. This postoperative interval was chosen 
to allow resolution of immediate postopera- 
tive threshold shifts while trying to minimize 
the progressive sensorineural hearing loss 
that may occur with Meniere’s disease. 

The surgical technique was similar to that 
described by Schuknecht.’ A posterior tym- 
panomeatal flap was raised to expose the oval 
and round windows. Bone was curetted from 
the external auditory canal if necessary. In 
some cases, the bony lip of the round window 
was removed so that the round-window 
membrane could be easily visualized. A 3- 
mm pick was advanced through the round- 
window membrane in the direction of the 
oval window. The pick was then rotated 
through an are of approximately 30° to rup- 
ture the saccule. The pick was withdrawn 
and surgical gelatin sponge (Gelfoam) placed 
over the round window. The tympanomeatal 
flap was returned to its normal position. 

Postoperative chart review and patient in- 
terviews were used to determine the pres- 
ence or absence of vertigo following the coch- 
leosacculotomy. Frequency of attacks was 
not reliably obtainable from the charts in the 
preoperative or postoperative period. All pa- 
tients described their attacks preoperatively 
as severe and/or disabling. Postoperatively, 
the vertigo was graded as completely re- 
lieved, improved, or not changed. 


RESULTS 


The average age of the 11 patients 
was 72.8 years. Average length of 
follow-up was 17.4 months, with a 
range of 6 to 38 months (Table 1). 
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Revision 





Required poe 
45.5% Dizziness 
Persists 
Control of vertigo following cochleosac- 
culotomy. 


Control of Vertigo 


The preoperative averege RVR on 
ENG was 17.4% (<30% is considered 
normal at our institution). All patients 
had an immediate relief of their vertigo 
following surgery, and no patient suf- 
fered significant vertigo from the pro- 
cedure. In no patient was there any 
significant perioperative complication. 

Two patients (18%) have had no 
further vertigo. These two patients 
have been followed up for an average 
of 11 months. Five patients (46%) feel 
that their vertigo is less severe than 
preoperatively but still have episodes 
of either rotary vertigo or drop at- 
tacks. Four (36%) of 11 patients re- 
quired a second surgical procedure for 
control of vertigo. These results are 
summarized in the Figure. 


Audiologic Changes 


Preoperative and  pestoperative 
pure-tone thresholds, speeeh reception 
thresholds, and discrimination scores 
are given in Table 2. A paired ¢ test 
was used to evaluate the change in 
thresholds from the preoperative to 
the postoperative hearing test. There 
was a statistically significant loss in 
hearing at all frequencies tested (Table 
2). Postoperative speech reception 
thresholds and discrimination scores 
were also poorer than preoperative 
scores, and these differences were sta- 
tistically significant. One patient had a 
stable speech reception threshold and 
an increase in his discrimination score 
(patient 2), while one patient had an 
improvement in his speech reception 
threshold but a decline in his discrimi- 
nation score (patient 3). All other pa- 
tients had stable or decreased scores. 
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Table 2.—Preoperative and Postoperative (6-Month) Audiometric Results, and Mean 
Paired Differences, for Patients Undergoing Cochleosacculotomy * 











Pure-Tone Threshold, Hz 
Patient Operative .—————— —— — — — ——— ————————————————À Discrimi- 
No. Status 250 500 1000 2000 3000 4000 PTA SRT nation 


1 Before 60 60 65 70 80 90 69 65 0 
After 1 1 1 1 1 110 

o 

6 


05 05 00 85 20 120 02 0 
2 Before 80 80 80 65 65 75 72 75 
3 Before 65 65 65 50 40 40 45 70 3 
5 55 55 50 45 55 51 55 68 
105 
5 35 35 0 35 55 6 














0 
After 110 110 110 115 110 110 110 0 
6 


5 Before 3 4 3 35 9 





After 7 110 0 


0 100 105 105 105 105 103 
6 Before 45 50 40 60 75 75 56 60 76 
7 30 60 100 95 90 0 


Before 110 110 110 









After 110 110 110 110 110 110 110 110 0 
8 Before 65 70 65 60 65 75 65 65 28 
After 100 95 95 85 95 100 92 85 E 
9 Before 70 80 75 65 60 55 69 70 36 
After 95 110 110 110 110 110 100 110 0 

10 Before 65 60 70 95 110 110 75 60 
After 75 75 110 110 110 110 85 75 0 
11 Before 65 55 55 55 50 50 53 55 36 
After 65 70 60 75 80 80 71 65 20 











Mean paired 
difference 






—24.55f —25.451—25.91$ —25.45¢ —31.82¢ —30.91¢—27.18¢—24.09t —24.721 










* PTA indicates pure-tone average; SRT, speech reception threshold. Values are in decibels. A negative value 


indicates loss of hearing or discrimination. 
tP < .05. 
£P « .01. 


COMMENT 


Initially, the data were reviewed in 
an attempt to support the contention 
that cochleosacculotomy was a safe and 
efficacious procedure for relief of verti- 
go in a select group of patients. How- 
ever, we found more hearing loss and a 
greater need for revision surgery than 
we had expected. Before this review, 
the otologists performing this proce- 
dure at the House Ear Clinie (Los 
Angeles, Calif) believed that most pa- 
tients had benefited significantly. A 
critical review of the long-term results 
in these patients revealed that al- 
though the procedure alleviated verti- 
go in almost all patients immediately 
postoperatively, most patients failed 
to have vertigo controlled when fol- 
lowed up for more than 12 months. The 
findings emphasize the need for all 
clinicians critically to review their own 
long-term results because clinical im- 
pressions and short-term results may 
be misleading. 

Because of their advanced age, coch- 
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leosacculotomy was typically offered to 
this group of patients in the hope that 
they would not have to undergo anoth- 
er surgical procedure. However, four 
of the 11 patients did require a second 
surgical procedure. Three of these four 
patients had an ENG before their sec- 
ond procedure, and in two of the three, 
there was no significant change as 
compared with their original ENG. In 
the other patient, the RVR had de- 
creased from 22% to 39%. Others have 
shown a variable RVR following coch- 
leosacculotomy." 

Most patients chosen for this proce- 
dure were of increased age, with poor 
hearing. One patient (patient 5) was 
younger and had better hearing than 
other members of this group. Despite 
youth and better hearing, he also need- 
ed a revision procedure for control of 
his vertigo. 

Schuknecht and Bartley’ have re- 
ported that 45% of their patients un- 
dergoing this procedure had worse 
hearing at the time of their most re- 
cent audiogram. Using the same crite- 
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ria (15 dB worse pure-tone hearing or 
15% word discrimination loss), nine 
(82%) of 11 patients in this study had 
worse hearing. 

No patients in our group had any 
significant perioperative complica- 
tions, and all tolerated the procedure 
without significant morbidity. All pa- 
tients had relief of their vertigo in the 
immediate postoperative period, but 
many went on to have recurrent epi- 
sodes of vertigo. We speculate that the 
fistula produced during the procedure 
may heal, re-creating the preoperative 
condition of the ear. 

Cochleosacculotomy was chosen for 


r 


this group of patients because it was” 


thought that an elderly patiert with 
good vestibular function may poorly 
tolerate a vestibular-destructive pro- 
cedure. Unfortunately, many of our 
patients eventually required that type 
of procedure. Moreover, cochleosaccu- 
lotomy does not seem partly to abolish 
the vestibular response, so a second 
procedure is no more easily tolerated. 
Based on a review of our experience, 
cochleosacculotomy does not offer 
long-term control of vertigo. Although 
well tolerated by patients, the likely 
necessity of a more definitive surgical 
procedure and the high incidence of 


significant hearing loss warrant careful z 


consideration before use in an elderly 
population. 


This study was supported with research funds 
from the House Ear Institute and Geisinger Medi- 
eal Center, Danville, Pa. 

We express our gratitude te Karen Berliner, 
PhD, for her assistance in statistical evaluation 
and manuscript preparation. 
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Auditory Monitoring During 


David H. Slavit, MD; Stephen G. Harner, MD; C. Michel Harper, Jr, MD; Charles W. Beatty, MD 


* Preservation of hearing has become 
attainable for patients with small acoustic 
neuromas. Brain-stem amditory evoked re- 
sponse was monitored ntraoperatively in 
60 patients undergoing acoustic neuroma 
surgery via the posterior fossa approach. 
The overal! rate of hearing preservation was 
30% in the monitored grcup and 20% in 60 
patients who were matched for tumor size 


r, Send preoperative hearinc level and under- 


went the same surgical procedure but with- 
out intraoperative bram-stem auditory 
evoked response monitcring. The rate of 
hearing preservation was correlated with 
tumor size: with tumors lass than or equal 
to 1 cm, hearing was preserved in 82% of 
monitored and 36% of unmonitored pa- 
tients; hearing was not preserved with tu- 
mors larger than 3 cm. Intraoperative brain- 
stem auditory; evoked response monitoring 
appears to nave improvec the preservation 
of hearing during removakof small tumors. 


w* (Arch Otolaryngol Head Neck Surg. 


r 


1991:117:1153-1157) 


Ithough the goal ofacoustic neuro- 
ma surgery remaias total remov- 
al of the tumor with preservation of 
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“Acoustic Neuroma Removal 


the facial nerve, current advances in 
diagnostic and surgical techniques 
have made hearing preservation an 
attainable objective for patients with 
small tumors. As early as 1968, Rand 
and Kurze' demonstrated that preser- 
vation of facial and cochlear nerve 
functions was possible with the retro- 
sigmoid approach for removal of acous- 
tic neuromas. Now, there are reports 
of hearing preservation in 15% to 40% 
of cases." 

During the past several years, in- 
traoperative monitoring of brain-stem 
auditory evoked responses (BAERs) 
has been used to monitor auditory 
function during acoustic neuroma sur- 
gery."" The goal of intraoperative 
BAER monitoring is to prevent surgi- 
cal damage to the auditory system. 
Brain-stem auditory evoked responses 
have been proved to be stable with 
anesthetic agents and drugs” and have 
been stable in all intraoperative condi- 
tions except hypothermia.” 

Radtke et al^ demonstrated a signif- 
ieant decrease in auditory morbidity 
with the use of intraoperative monitor- 
ing of evoked potential during micro- 
vascular decompression surgery in the 
posterior fossa. Although hearing 
preservation and the use of intraopera- 
tive cochlear nerve monitoring during 
acoustic neuroma surgery have been 
reported,"" there is no definitive evi- 
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denee that the monitorirg decreases 
the incidence of auditory complications 
from these procedures. 

This article describes 4 retrospec- 
tive comparison of auditory morbidity 
after posterior fossa surgery for acous- 
tic neuroma removal with and without 
intraoperative BAER monitoring. Our 
technique and  monitormg results 
through the end of 1989 are reviewed. 


PATIENTS AND METHODS 
Patient Population 


The monitored group consissed of 60 con- 
secutive patients who were monitored with 
BAER during aeoustic neuronm removal be- 
tween January 1, 1986, and December 31, 
1989. (All patients with preoperative hearing 
and measurable BAERs during this period 
were monitored intraoperatively.) We com- 
pared this monitored group wih a matched 
group of patients who had had the same oper- 
ation at our institution but without BAER 
monitoring. 

The unmonitored group was matched to 
the monitored group on the basis of the fol- 
lowing: (1) tumorsize within 2 mmm; (2) preop- 
erative pure-tone hearing average (500, 
1000, and 2000 Hz); (3) preoperative speech 
discrimination; and (4) most recent year of 
operation. The unmonitored grcup consisted 
of 60 patients with preoperative hearing but 
no BAER monitoring during aceustic neuro- 
ma removal between January |, 1978, and 
December 31, 1989, Tumor size im this series 
was based on overall diameter asobserved on 
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the computed tomographic or magnetic reso- 
nance imaging scan. Tumors were grouped 
as small (diameter, <2 cm), medium (diame- 
ter, 2 to 4 cm), and large (diameter, >4 cm). 
General patient characteristics, size of tu- 
mor, preoperative hearing, and surgical ap- 
proach were basically the same for the two 
groups (Tabie 1). All procedures were per- 
formed by the same surgical team. 


Intraoperative Monitoring 


On the morning of the day of operation, the 
monitoring personnel inserted nichrome 
wire electrodes into facial muscles for elec- 
tromyographie monitoring along with the 
BAER electrodes. The BAERs were record- 
ed between needle electrodes at the vertex of 
the head and the ipsilateral earlobe; a shoul- 
der electrode served as ground. Auditory 
stimuli were delivered to the patient's ear 
through a fcam ear insert. The ear undergo- 
ing the operation was stimulated by 90-dB 
hearing level alternating-polarity click stim- 
uli at 10 per second; the clicks were produced 
by sending 30-millisecond electric pulses to 
the earphore. Masking noise was presented 
simultaneously to the contralateral ear. 

The recorded potentials were filtered (30 
Hz to 3.2 kHz), averaged by a microcomput- 
er, and ther viewed on an oscilloscope. Each 
average contained 1024 repetitions and could 
be completed in approximately 90 seconds. 
In most cases, an interpretable record could 
be obtained on the basis of 60 seconds of 
recording. 

An electromyographie technician was con- 
stantly at the monitor to watch for technical 
problems and changes in the BAER re- 
sponse. The BAER was carefully monitored 
for changes in both latency and waveform 
amplitude. Significant changes in BAER re- 
sponses (>50% drop in amplitude or at least a 
1-millisecond increase in latency) were im- 
mediately communicated to the operating 
surgeon. 


Assessment of Auditory Function 


All patients underwent preoperative and 
postoperative auditory assessment by a cer- 
tified audiologist using standard, modern 
equipment. This included pure-tone audio- 
metry (air and bone), speech reception 
threshold, and speech discrimination in a 
sound-insulated room. Pure-tone audiom- 
etry was carried out at 500, 1000, and 2000 
Hz. Postoperative testing was performed at 
1 week and at 3 months (our patients also are 
evaluated at 1 and 2 years postoperatively). 

Hearing was classified into four categories 
(Table 2). When the pure-tone average and 
speech discrimination results fell into differ- 
ent categories, the patient was classified in 
the lower of the two categories. Hearing 
preservation was a non-class 4 result, 
whereas “useful” hearing was a class 1 or 2 





* * 


Characteristic 
Age, y 
Range 
Mean 


Tumor size, cm 
Range 


Mean 


Sex, No. 
Male 


Female 


Preoperative hearing mean 
characteristics 
Pure tone average, dB 


Speech discrimination, % 


Speech reception 
threshold, dB 


Hearing class 










Table 1.—Characteristics of Matched Study Groups 


Period of operation 1986-1989 1978-1389 








Monitored Unmonitored 











(n = 60) (n = 62) 
16-72 19-73 
43.7 47.7 
0.8-5.5 0.6-5.5 

2.4 2.4 
23 27 
37 33 
33.0 34.9 
68.3 67.3 
28.5 28.9 

1.83 1.83 






“ee . . 


Table 2.—Classification of Hearing 


Class Definition 


Average, dB 


Pure-Tone Speech 


Discriminaticn, % 


1 Normal 0-30 70-100 


2 Serviceable 35-60 40-65 


Poor 
4 No hearing 
1 and 2 Useful 





result. Based on this hearing classification, 
the postoperative hearing results for the 
BAER-monitored and unmonitored matched 
pair groups were analyzed statistically by 
the Wilcoxon sign-rank test. 


RESULTS 


Hearing was preserved in 30% of the 
monitored group and 20% of the un- 
monitored group (Table 3). Of the 29 
patients in each group with small tu- 
mors, hearing was preserved in 52% of 
the monitored patients compared with 
only 34% of the unmonitored patients. 
However, this difference was not sta- 
tistically significant. Monitoring did 
not appear to affect hearing preserva- 
tion with medium-sized tumors (12% 
monitored; 8% unmonitored) With 
large tumors, hearing was not pre- 
served in any patient. 

When useful hearing (class 1 or class 
2) was considered to be a successful 
result, the overall success rate was 
13% for the monitored patients and 5% 
for the unmonitored group (Table 3). 
With the addition of monitoring, the 
useful hearing preservation rate went 
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65-100 0-35 


0-60 40-100 


from 10% to 21% for small tumors4 4 


Useful hearing postoperatively was 
much less likely with larger tumors. 
Again, the differences in hearirg pres- 
ervation between the monitored and 
unmonitored groups were not statisti- 
cally significant. 

The smaller the tumor, the higher 
the rate of hearing preservation (Table 
4). Hearing was not preserved with 
tumors larger than 3 cm. With tumors 
1 cm or less, hearing was preserved in 


82% of the monitored patients but only"* 


in 36% of the unmonitored patients. 
The rate of preservation of useful hear- 
ing was 36% for monitored vatients 
with tumors 1 cm or less and 9% for 
the unmonitored group: this substan- 
tial improvement in postoperative au- 
ditory function had a trend toward 
statistical significance (.)5— P-—.10). 
When analysis of hearing preserva- 
tion was limited to only those patients 
with useful hearing (class 1 or 2) pre- 
operatively, the overall success rate 
was 24% in the monitered group andy | 
20% in the unmonitored group (Table 
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5) The preservation rates for useful 

hearing in the | monitered and unmoni- 

tored groups were 13% and 4%, re- 

y spectively. These suecess rates were 

similar to the rate when all patients 
were considered (Table 3). Exclusion 
of those patients with “poor” hearing 
preoperatively did not improve the 
rate of hearing preservation post- 
operatively. 

In patients with small tumors and 
poor hearing preoperatively, the hear- 
ing was preserved in a higher percent- 
age than in those with useful hearing 
preoperatively (Tables 5 and 6). In 
addition, with small tumors, a greater 

_percentage of patients with poor hear- 
ing preoperatively had useful hearing 
postoperatively compared with those 
with useful hearing preoperatively. 
Hearing was not preserved in any pa- 


^ 


tient with a medium-sized or large 
tumor and or hearing  preop- 
eratively. 

The changes in the BAER by the 





end of the operation in each monitored 
patient are summarized in Table 7. For 
the 47 patients who had waves I and V 
preoperatively, the percentage of pa- 
tients with hearing postoperatively 
was greatest for the group that had 
preservation of both waves. Preserva- 

4 tien of useful hearing postoperatively 
was uncommon in the group that lost 
wave V and never occurred when wave 
I was lost. Thirteen patients had only a 
wave I preoperatively. Useful hearing 
was present postoperatively in two of 
the four patients in this group who had 
wave I preserved. None of the nine 
patients who lost wave I had useful 
hearing postoperatively. Although the 
loss of wave I predicted the loss of 
useful hearing, the presence of wave I 

** did not predict the hearing result. In- 
terestinglv, we observed the preserva- 
tion of wave I in one case after the 
coehlear nerve was severed. 

Only two of the eight patients who 
had no significant change in the BAER 
pattern had hearing postoperatively 
(both had useful hearing). Thus, main- 
tenance of the BAER response did not 
guarantee preservation of hearing. 
Changes in amplitude or definition of 
the BAER waves, as opposed to loss of 
wawes, did not appear to correlate 

+ significantly with hearing results. 
` In the group with tumors 1.0 em or 


Table 3.—Hearing Preservation Postoperatively, by Tumor Size 


Monitored 


—j-s——— Se, 
"Useful" 
Hearing 


Hearing 


Unmonitored 
———— 
"Useful" 
Hearing 


No. No. 96 No. 
29 15 52 6 


Tumor Size 


Small 
(2.0 cm) 


Large 
(24.0 cm) 


96 No. % No. % 
21 10 34 3 10 


Table 4.—Hearing Preservation Postoperatively, by Tumor Size 


Hearing Preservation 


T 3$2 II 


Monitored 


=1.0 
21.0, =1.5 
>1.5, =2.0 
22.0, 2.5 
22.5, =3.0 
>3.0 


Unmonitored 


Table 5.—Postoperative Hearing Results for Patients With ‘Useful’ 
Hearing Preoperatively 


Monitored 


———M 
"Useful" 
Hearing 


Hearing 


Unmonitored 
———————————————— 
*'Useful"' 


Hearing Hearing 


No. 


9o No. 





0 — 
Total 45 11 24 


less and both waves I and V present 
preoperatively, useful hearing was 
preserved in the one patient who had 
no significant change in the BAER 
signal. In the cases in which waves I 
and V both were preserved, three of 
the four patients had hearing (all three 
with useful hearing). Hearing was pre- 
served in three of the four patients 
who did not lose wave V and in two of 
the three patients who lost wave V but 
did not lose wave I. Because a small 
proportion of patients with preserva- 
tion of wave I or wave V or both lost 
hearing, even with small tumors, the 
preservation of these waves was no 
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guarantee of postoperative hearing. 
The loss of either wave I or wave V 
was associated with a loss of useful 
hearing. 

In 28 of the 42 patients with no 
hearing postoperatively, the cochlear 
nerve was noted to be intact at the 
completion of the gperaticn. Three of 
these patients had the same BAER 
pattern at the end of the procedure as 
they had preoperatively. Fourteen pa- 
tients had a wave I. and feur of these 
also had a wave V. Preservation of the 
cochlear nerve could not be equated 
with the integrity of the auditory sys- 
tem, even in the presenee cf a BAER. 
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COMMENT 


Useful hearing can be preserved in 
cases of total removal of an acoustic 
neuroma. Although no statistically sig- 
nificant difference in hearing preserva- 
tion could be demonstrated between 
monitored and unmonitored patients, 
there was a definite trend favoring the 
monitored group. Additional patients 
may need to be studied before a statis- 
tieally significant difference can be 
demonstrated. The data demonstrate 
that the size of the tumor is correlated 
with the success rate of hearing pres- 
ervation. Although several authors'*" 
have also reported this inverse rela- 
tionship between tumor size and hear- 
ing, other undefined factors may affect 
the ability to save hearing, including 
the lateral extent of the tumor in the 
internal auditory canal, the relation- 
ship of the tumor with the blood supply 
to the cochlea and the cochlear nerve, 
and the differences in biologic charac- 
teristics of the tumors such as “adhe- 
Siveness” to nerves of the internal 
auditory canal." 

Hearing improved to useful hearing 
postoperatively in two of the seven 
monitored patients who had poor hear- 
ing preoperatively and a small tumor. 
Useful hearing was preserved in a 
lower percentage of monitored pa- 
tients with small tumors and useful 
hearing preoperatively than in those 
with small tumors and poor hearing 
preoperatively. Speech discrimination 
scores and hearing status can definite- 
ly improve postoperatively. Therefore, 
hearing conservation in acoustic neuro- 
ma removal should not be limited to 
patients with useful hearing pre- 
operatively. 

The intraoperative use of BAER 
monitors the patient's auditory neuro- 
physiologie function. This monitoring 
of evoked potentials makes it possible 
to recognize neurologic damage in the 
pathway monitored and to reverse the 
trend before irreversible damage oc- 
curs, to predict postoperative function, 
and to recognize that a surgical maneu- 
ver is causing an irreversible neurolog- 
ie deficit so that the surgical technique 
may be changed for similar operations 
in the future. Grundy et al” found 
reversible evoked potential changes 
from retraction of cranial nerve VIII, 


Monitored 





Hearing 





Intraoperative 
Change in BAER 


Waves | and V preserved 


Wave | preserved 4 
Wave | lost 9 


with preservation of hearing. 

Wave I can be used to detect cochle- 
ar injury, including that induced by 
vascular compromise. Studies" in guin- 
ea pigs have shown wave I to change 
within 10 to 15 seconds after vascular 
occlusion and to disappear within 30 to 
45 seconds. Complete recovery of 
wave I was noted when occlusion was 
less than 8 minutes. However, wave I 
has been found to be insensitive to 
sectioning of the cochlear nerve with 
preservation of the labyrinthine 
artery." 

There was no one BAER pattern 
that ensured postoperative hearing. 
The loss of wave V was associated with 
hearing loss, but hearing loss was pos- 
sible despite preservation of wave V. 
Similarly, maintenance of wave I did 
not guarantee postoperative hearing; 
however, loss of wave I was always 
associated with loss of useful hearing 
in this series. Others also have found 
that loss of wave I indicates a high 
likelihood of postoperative deafness."*" 
The presence of good hearing despite 
the loss of wave V is not surprising 
because many patients with acoustic 
neuromas and multiple sclerosis may 
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———————————————— 
"Useful" 
Hearing 





Waves | and V Present Preoperatively (n = 47) 
11 5 45 5 45 
wave V lost 14 5 36 1 7 


Only Wave | Present Preoperatively (n = 13) 


Table 6.—Postoperative Hearing Results for Patients With ‘Poor 
Hearing Preoperatively 


Unmonitc-ed 

———————————————————D 
"Useful" 

Hearing 






Hearing 
















“Useful” Hearing 
Postoperatively 
————— 
96 


Hearing 
Postoperatively 























2 50 2 50 
1 11 O Tr 





* BAER indicates brain-stem auditory evoked response. 


have good hearing despite absence of 
recognizable waves beyord wave I." 
Our study does no: prove that 








BAER monitoring prevented a specific į 


neurologic damage in a specific patient 
that otherwise would have been impos- 
sible to prevent. In some patients, an 
abrupt change occurred in the BAER 
without recovery and it was no: possi- 
ble to save hearing, but correlation of 
the changes with the eveats during the 
operation may have helped to identify 
the cause of deterioration. For exam- 
ple, the problem of abrupt loss in 
BAER, with postoperative hearing 
loss, was noted with bleod vessel ma- 
nipulation. In other patients, the 
change in the monitored potentials 
served as a warning and the method of 
dissection or retraction was revised. In 
some of these patients, recovery of the 
evoked responses occurred when the 
procedure was modified. 

A limitation of BAER monitoring is 
the delay from actual surgical trauma 
to discovery of the abnormal or altered 
waveforms. Because of the poor signal- 
to-noise ratio in the operating room, 
1500 to 3000 clicks ordinarily must be 
averaged to obtain a consistent trac- 
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ing. Although the delay between stim- 
ulus and reproducible response of the 
BAER limits iss usefulness in helping 


to save hearing in an individual pa- 
, tient, intraope ative monitoring may 
have helped to alter the surgical ma- 
neuvers, thus leading to improved 
bearing preservation rates. Another 
technique, direst monitoring of eighth 
nerve action potentials,’ is sensitive 
and valuable im vestibular nerve sec- 
tions and microvascular decompres- 
sions. Its value in acoustic neuroma 
surgery, however, is limited by the 
presence of a tamor and the distorted 
anatomy. 
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Three-Dimensional Reconstruction of 


Temporal Bone From Computed Tomographic 


Scans on a Personal Computer 


H. Lee Seldon, PhD, MD 


e The advantages of computer recon- 
struction of anatomical structures from 
computed tomographic scans are common 
knowledge by now. Unfortunately, to date 
most reconstructions have required the use 
of large computers and/or have entailed 
tedious manual contour tracing. The sys- 
tem described here allows largely automatc 
detection of surfaces in computed tomo- 
graphic scans plus the usual display capa- 
bilities including feature selection, magnifi- 
cation, rotation, shading, and slicing as well 
as measurement of lengths and angles. It 
runs on a normal International Business 
Machines AT-compatible computer with a 
medium-resolution video card. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1158-1161) 


ee the inception of computed to- 
mography (CT), there have been 
many approaches to deriving three- 
dimensional (3D) images from the 
scans. ^ The advantages of plastic 3D 
displays have become obvious. Howev- 
er, all methods to date have either 
required large computers such as a 
VAX (Digital Equipment, Maynard, 
Mass) or had to be run on the CT- 
scanner computer, thereby blocking 
valuable scanning time. 

The intricate anatomy of the tempo- 
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ral bone has always been difficult to 
visualize; it is this anatomy that has 
also made it a supreme challenge for 
computer-aided 3D reconstruction. 
Surgical operations in this area are 
fraught with dangers for the same 
reason. Even the common use of CT 
scans nowadays does not prevent un- 
weleome surprises, as the operator 
must still try to form a 3D image in his 
mind by looking at a large number of 
different pictures. The use of a simple, 
relatively inexpensive computer sys- 
tem to create and evaluate 3D images 
from the easily available CT scan data 
should relieve the surgeon as well as 
the student of temporal bone anatomy 
of much frustrating mental work. It 
should also, for example, allow the 
collection of data on the growth of the 
temporal bone without recourse to 
postmortem material; this would be 
important in the ongoing development 
of pediatric cochlear prostheses (M. C. 
Dahm, MD, and H.L.S., unpublished 
findings, 1991). 


MATERIALS AND METHODS 


Input for the reconstructions can be any 
series of CT scans. Normally, images are 
available on film. The films can be viewed on 
a light box with a video camera (in our case, 
the Panasonic WV-BL200) connected to the 
personal computer. The images from the 
camera are digitized and stored in a standard 
format (AIF graphies interchange format, 
CompuServe Inc, Columbus, Ohio). Because 
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film images vary in overall brightness, and 
because the region of interest may lie in a 
darker or lighter portion of the image, the 
digitizing program allows the user to adjust 
the contrast to emphasize the particular fea- 
tures he or she wants to study. Obviously, 
other sources of images such as the magnetic 
resonance scan could also be used, but they 
would be more appropriate for objects other 
than the temporal bone. Even histologic sec- 
tions can be used if they are aligned prior to 


storage as image files; for example, in anoth- 
Fy 


er study we have made reconstructions from 
human brain-stem sections by aligning them 
along the midline. 

Occasionally, one may have access to the 
original CT image data on magnetic tape. In 
this case, we use a conversion program from 
the MEM Institute for Biomechanics, Bern, 
Switzerland; it runs on any VAX and can 
take images from several types of scanners; 
the program puts the tape image data into 
the same format as the image data from the 
video camera. The resulting image files can 
be transferred to a personal computer on 
floppy disks. The final 3D images are equiva- 
lent to those obtained from normal films. 

The personal computer required is a stan- 
dard International Business Machines (Ar- 
monk, NY) AT-compatible one with a float- 
ing-point processor, an analog red-green- 
blue monitor capable of displaying color 
graphics, and a mouse. The only piece of 
“special” hardware required is a medium- 
resolution video card, in our case a DT2851 or 
DT2853 card with 512 x 512 pixels and 256 
colors (Data Translation Ine, Marlboro, 
Mass). 

The system allows for either automatic, 


"Y 


interactive, or even “manual” edge detection: 


inthe CT images. The automatic surface con- 
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struction is based on tae “dividing cubes" 
algorithm of Cline et al. Basically, this 
means that enough slices and points are in- 

.. terpolated between neighboring images to 
Y match the resolution of the display screen; 
thus, one has an exhaus-ive list of all points 
on the desired "surface." For each point 
above the surface value im a scan, the neigh- 
borhood within the scan and in the scans 
above and below the peint is searched for 
points below the surface value. The second 
edge-detection option is an in-house algo- 
rithm; with it, various borders can be individ- 
ually deteeted and assigned “feature” or “ob- 
ject” numbers. The thire option is “manual” 
tracing of a border with the screen cursor. 
Figure 1 shows typical axial scans and the 
surface paints detected Ey the automatic al- 
^t- gorithm. (Table I is a glossary of computer 
terms used in each Figure.) Images are color- 
coded, dark-to-bright be ng represented, in 
the colors of the rainbow, as blue, green, 
yellow, red, a gees Two consecutive 
“original” slices(256 x 255 pixels) are shown 
in the upper left and lower right of the figure. 
The slice in the upper right has been interpo- 
lated between the other ^wo. The lower left 
of the figure shows the surface points detect- 
ed automatically in the interpolated slice at 
gray level 165 (scale, 0 through 255). 

An additional option of the surface-detec- 
tion system is a user-defined “box” for dis- 
secting detected borders into different com- 
ponents; with the computer “mouse” the user 
can locate opposite corners of an imaginary 
rectangle; he can then deaade to store just the 
points inside the box or :hose outside; any 
number of such “boxes” can be defined within 
a particular scan. Each set of points stored 
receives a chosen "feature number," eg, the 
cochlea could be feature _, and the ossicles 
could be feature 2. When cisplaying the final 
surface, the user may choose to view any 
feature or combination of "eatures as well as 
any combinatio slices. For example, the 
cochlea can be highlighted by displaying it as 
a different color or plot type (points, dots, or 
crosses) from the remainder of the temporal 
v," bone or simply by viewingat alone. 

The final list of surfaee points requires 
considerable disk storage space but saves 
performing many ealculations when display- 
ing an image. The speed ofthe surface detec- 
tion depends on thenumber of special options 
the user chooses. À straightforward, auto- 
matic detection on 14-serial CT scans, with 
two slices interpolated between each pair of 
"real" scans and with all points stored as a 
single feature takes about 10 minutes on a 
modest (12-MHz) persona! computer; this is 
equivalent to detection of about 15 500 sur- 
face points per minute. Of course, the more 
detail is introduced (such a- searching at var- 


w+ ious gray levels, or dividing borders into dif- 


' ferent features), the longer it takes. The 3D 
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angxyz or <xyz 





micrometers 


surface can be displayed at a rate of up to 
80 000 points per minute. 

The program allows the following manipu- 
lations on the displayed surface image: selec- 
tion of features and/or slices for display, 
shading, rotation around three axes, color 
selection, slicing off or drilling a hole through 
the front part of an object to reveal “hidden” 
structures, distance and angle calculations 
between chosen points, storage and display 
of selected views, labeling of images, and 
“movie” preparation (performed by storing a 
sequence of images, each rotated incremen- 
tally from the previous one). 


RESULTS 


Figures 2 and 3 compare a recon- 
struction from CT films with one from 
the original image data on magnetic 
tape. Both show the left temporal bone 
(red) of an 8-year-old girl with the 
Mondini syndrome. They were made 
from a series of 16 scans, with inter- 
vals of 1.0 mm between scans 1 
through 15 and scan 16 at 15.0 mm 
above scan 15. Both figures show iden- 
tical, lateral views at the same magni- 
fication. There is a “light source" in 
front of the patient (to the left of the 
figures) This patient was profoundly 
deaf and has received a cochlear im- 
plant (yellow loop) in her left cochlea. 
The quality of both reconstruction 
methods is comparable. One can see a 
sliee through the receiver/stimulator 
package at the top, the lead wire com- 
ing down from the receiver, and part 
of the wire loop within the mastoidec- 


Table 1.— Glossary for Figures i 


Term Definition 


The angles of rotation around the x (horizontal), y (vertical), and zXanteroposte- 
rior) axes; the axes describe a normal, right-handed, cartesian coordinate 
system; most computed tomographic (CT) scans yield images with a ''caudal" 
view, ie, the observer is standing at the cauda! erd of the patiemt (or temporal 
bone); to get a lateral view, the temporal bone must be rotated by 90° around 
the vertical axis; for a rostral view, the rotation must be 180° around the x or 


y axes 
cut The cut-off level; to reveal a hidden structure, the front part of an »bject may be 

cut off at, or drilled down to, a chosen level alonc the z axis (anteroposterior) 
Feat The numbers of the features being displayed (lowest and highest numbers) 
Light The x, y, and z components of a “‘light source" for shading; the ratie between the 


components determines the direction from which the light is coming, eg, if x and 
y are equal and positive, then the source is at the upper right (45? from the x 
axis); if x and y are equal in magnitude but y is negative, then the source is at 
the lower right (—45° from the x axis); the magn&ude of the components de- 
termines the contrast between the ''exposed'' and the ‘‘shadec”’ areas 

Sect The numbers of the first and last slices being displayed 

um Units of measurement for the scale bar; for CT and magnetic resorance imaging 
scans, this would be millimeters, but for histolegical sections it could be 


«z« The minimum and maximum coordinates in the amteroposterior (z) direction, 


expressed as “z is greater than minimum and less than maximum '"'; this tells 
the viewer the depth of the object(s) being displayed 
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tomy that was performed as part of the 
implantation. The labels around the 
border give the retation angles from 
the original view (angxyz er <xyz), the 
sections and features displayed (Sect: 
and Feat:), the depth range and cut-off 
level (<z<, cuti, and a calibration bar 
(upper right, in this case 10.00 wnits of 
measurement [am or millimeters for 
CT scans]). Figure 4 shows another 
(right) tempora! bone, in an axial pro- 
jection viewed from above. It has been 
"eut" to demonstrate the 'ateral semi- 
circular canal (LSCC), posterior semi- 
circular canal (PSCC, just above the 
label), vestibular aqueduet (VA), in- 
ternal auditory canal (IAC), sigmoid 
sulcus (SIG-SULCUS), and ossicles 
(blue). Figure 5 demonstrates the res- 
olution of a reconstruction from CT 
films. It is a view in an oblique coronal 
plane of the cochlear implant in the 
case presented in Figs 2 and 3. The 
implant is shaded yellow; the cochlea, 
gray; and the ossicles, blue. The actu- 
al, average diameter of the intracoch- 
lear electrode array is only 0.5 mm, 
and partial-volume effects tend to ob- 
scure it within the otic capsule, yet it 
has been easily detected. The thin 
platinum wires anchoring the leads to a 
bony pillar can also be seen (TIE). 
Figure 6 shows another view of this 
patient, also recenstructed from films. 
This is an axial view of the temporal 
bone (red) from above, and the bone 
within the whi:e outline has been 


1159 


pm 





3€z€4.5 cut-4.5. 


Fig 1.— Axial computed tomographic scans of the right temporal Fig 2.— Lateral view of a left temporal bone (red) with a cochlear 
bone, normal view from below, together with the automatically implant (yellow loop), reconstructed from the original image data. 
detected bony surface. See text for explanation of this and the 

following figures. Table 1 is a glossary of computer terms used in 
each figure. n d 


POST—CRAN—FOSSh^ 





—46.6<z<34.4 cut=34.4_ 


Fig3.—The same temporal bone and view as Fig 2, but reconstruct- Fig 4.—Another right temporal bone, in an axial view from above A, 
ed from axial computed tomographic films. and cut to show the semicircular canals, ossicles, and internal 
auditory canal. Reconstructed from original image data. CRAN 
indicates cranial; LSCC, lateral semicircular canal; PSCC, posteri- 
or semicircular canal; VA, vestibular aqueduct; IAC, internal audi- 
tory canal; and SIG-SULCUS, sigmoid sulcus and ossicles (blue). 


18.886 um ELTE 394 $7966! 40S 5SCC 


yz= 


RECEIVER- 
STIMULATOR 


LEAD—WI RE ta EST i ve N aN Pl 
OSSICLE T 


ELECTRODE 





~32.2¢241.9 cut=1.9_ 


Fig 5.—Detail of a cochlear implant (yellow) in an oblique coronal Fig 6.—A left temporal bone, axial projection, viewed from above 
plane, and its association with the cochlea (gray) and ossicles (same reconstruction as Figs 3 and 5). Nasal is left; medial, up. 
(blue). One sees how the implant fits around the basal turn. Recon- Bone within the white box has been “drilled away” to reveal the 
structed from computed tomographic films. TIE indicates the thin cochlea (green) and the cochlear implant (yellow) insitu. 


platinum wires anchoring the leads to a bony pillar. 
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Table 2.—Distances Between 
Features Within the Temporal Bone 





Calcu- 
| lated, 
mm 


Histologic 
Value 
(Range)'*'5 













Distance 


| Diameter of hori 

semicircular canal 6.3 
Distancesbetwesn 

laterallip of | 

interna! meatus 

and communal 

crus of semi- 

circuler canals 10.9 

Long diameter of 

| sigmoid sinus - 










6.7 (5.6-9.7) 








8.3 (5.3- 11.0) 











10.7 (4.8-16.2) 


"drilled away" to expose the cochlea 
(green) and the impiant (yellow) curl- 


*4 ing around the basal turn. 


b 


As part of the validation testing of 
the computer model, sample measure- 
ments of distances within the temporal 
bone were made and compared with 
results from histologic studies (Tables 
2 and 3). The agreement is very good. 


COMMENT 


Three-dimensional computer graph- 
ics is swiftly invading modern surgery, 
especially stereotaxic neurosurgery.” 
It is also being introduced into 
otology. 

Recently, Harada et al," Takagi and 
Sando," Lutz et al,” and Green et al” 
reported on reeonstruction of the tem- 
poral bone from histologic sections, 
whereby the various reports use differ- 
ent sectien thicknesses (30 to 200 um) 
and separations. In each case, the actual 
digitization was performed by tedious, 
point-by-point tracing of outlines. Har- 
ada et al and Green et al both used 
expensive midrange computers or work- 
stations. Although the resulting com- 
puter models showed good resolution, 
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Table 3.— Distances Between Points Measured on a Three-Dimensional Reconstruction 
of a Temporal Bone (3D) and After Drilling the Same Specimen (Arat)* 


Distance Between Points, mm 


—— e ———Á———Ó M HÀ, 


Points RW OW  LSCC FI 


RW (3D) 


OW (3D) 
(Anat) 
LSCC (3D) 


FI (3D) 
Prom (3D) 
(Anat) 
Por (3D) 
Henle (3D) 
(Anat) 
Spinf (3D) 


SpTym (3D) 


promontory lateral aspect; Por, porion; Henle, Henle's 
ica; and MasTip, mastoid tip. Age of subject is 3 years. 


the reconstruction process is certainly 
neither possible for everyday use nor 
applicable to patients. 

The emphasis in the development of 
the system described here is to make 
available one that gives considerable 
savings in time and expense. The hard- 
ware is easily available; much of it can 
already be found in modern offices and 
practices. The use of CT films as input 
means complete independence from 
any partieular scanner as well as free- 
dom in scheduling. The automated bor- 
der detection allows reconstructions to 
be made with a relatively small invest- 
ment in time. That the system pro- 
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vides an accurate computer model is 
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reconstructed temporal bone with the 
original. The illustrations here provide 
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Quinine-Induced Tinnitus in Rats 


Pawel J. Jastreboff, PhD; James F. Brennan, PhD; Clarence T. Sasaki, MD 


e Quinine ingestion reportedly induces 
tinnitus in humans. To expand our salicy- 
late-based animal model of tinnitus, a series 
of conditioned suppression experiments 
was performed on 54 male-pigmented rats 
using quinine injections to induce tinnitus. 
Quinine induced changes in both the extent 
of suppression and recovery of licking, 
which followed a pattern that paralleled 
those produced after salicylate injections, 
and which may be interpreted as the result 
of tinnitus perception in animals. These 
changes depended on the dose and time 
schedule of quinine administration. Addi- 
tionally, the calcium channel blocker, nimo- 
dipine, abolished the quinine-induced effect 
in a dose-dependent manner. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1162-1166) 


innitus, commonly known as ring- 

ing in the ears, is estimated to 
profoundly affect the lives of about 9 
million Americans." Although audi- 
tory-masking procedures are helpful in 
a portion of the patients, at least 20% 
of patients with tinnitus cannot be 
helped by any known methods.'^* Pre- 
vious work aimed at understanding the 
mechanisms of tinnitus generation, de- 
termining the dynamics of its percep- 
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tion, and finding better methods of 
tinnitus alleviation has been severely 
restricted because all work had to be 
performed on humans, with the obvi- 
ous ethical constraints. 

Recently we proposed an animal 
model of tinnitus including both behav- 
ioral and electrophysiologic approach- 
es." In this model, sodium salicylate 
was used to induce tinnitus in pigment- 
ed rats. Since salicylate has been re- 
ported to induce tinnitus systematical- 
ly in humans with normal hearing," 
the use of this particular drug was 
attractive for the initial stage of the 
model's development. To broaden the 
validity of our approach and to test 
different types of tinnitus, we decided 
to use quinine for inducing tinnitus. 

Quinine, after salicylate, is the sec- 
ond drug of choice for inducing tinni- 
tus, since it has been reported to in- 
duce tinnitus in humans without other 
significant side effects." "^" While the 
perception of quinine-induced tinnitus 
is similar to that of salicylate (ie, high 
pitched, narrow band noise, or tone), 
the mechanism of quinine action, al- 
though unknown, seems nevertheless 
different from that of salicylate.” 
From data available, salicylate ap- 
pears to affect active processes within 
the cochlea and causes an increase in 
the hearing threshold^'*" without 
modifying the perception of higher in- 
tensity sounds."" Alternatively, qui- 
nine affects cochlear transduction for 
both low and high intensity sounds." It 
has been postulated that salicylate acts 
through the inhibition of prostaglan- 
dins or through the creation of electro- 
static screening by changing the mem- 
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AC 
brane potential and membrane 
properties." Conversely, it has 


been proposed that quinine may act 
through alteration of cochlear blood 
flow"? or through its interaction with 
calcium channels or calcium-controlled 
potassium channels.” While at this 
stage it is impossible te prove the 
precise mechanism of salicylate or qui- 
nine actions on the cochlea, it is rea- 
sonable to postulate that both of the 
mechanisms are different. According- 
ly, it seemed important to determine 
whether quinine, having a different 
mechanism of action than salicylate but | 
producing a similar type of tinnitus. Aa 
produces the same characteristic 
changes in behavior as does salicylate. 
Another point of interest was to 
investigate further our hypothesis that 
calcium channel modulators might in- 
fluence cochlear action and be useful in 


the alleviation of tinnitus." ^ Previous- 


ly, we reported that the calcium chan- 
nel blocker, nimodipine, which crosses 
the blood-brain barrier much better 
than any other calcium channel 
blocker," completely abolished the sa- 
lieylate-induced changes in behavior in 
our experimental procedures. Recent- 
ly, we reported data supperting a pos- 
tulate of the direct effect of nimodipine 
on cochlear transduction processes and 
cochlear potentials." Therefore, ni- 
modipine's effect on quinine-induced 
changes in behavior has been investi- 
gated as well. 


MATERIALS AND METHODS 


Land 


Our behavioral animal model of tinnitus 
has been described in detail elsewhere. Y ~ 
Briefly, experimentally naive male pigment- 
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ed rats (total, n = 54), six subjects per group 
(except for experiment 1, in which four ani- 
mals were used) were deprived of water to 


_ achieve 80% of initial bedy weight and were 


exposed to continuous background noise of 
62-dB seund pressure level generated by 
Hewlett Paekard Precision Noise Genera- 
tors, Model 8057A. Otoscopy performed on 
animals eenfirmed normal middle ears. Sub- 
jects were exposed to the noise both in their 
home cages as well as in the experimental 
chambers that were used for training and 
testing sessions. After the initial period of 
lick training, with a criterion of attaining at 
least 350 lick responses during a 45-minute 
session, subjects were presented with four 
periods of 30-second offsets of the back- 
ground noise. Naise offset later served as the 


*5 conditioned stimulus. The numbers of licks 


were automatically recorded at 30-second in- 
tervals. The four presentations of noise off- 
sets were randomly distributed within the 
45-minute experimental sessions, averaging 
approximately 5. 12, 22. and 28 minutes from 
the start of a session. The number of licks 
during the noise offset periods was compared 
with the number of licks in the immediately 
preceding 30-second interval by the follow- 
ing ratiozl:eks in offset of noise divided by the 
number af licks in the 30-second interval pre- 
ceding pius lickssduring offset of noise. This 
ratio, deaoted as R,, equals 0.5 when sub- 
jects are licking at the same level before and 
during the eonditioned stimulus, decreases 
to 0 wher subjects suppressed their licking, 
and inereases to-1.0 when licking rates are 
enhancec during the conditioned stimu- 
lus. ^^ | 

After the acclimation day, when subjects 
were exposed to-offset of noise without any 
unconditioned stimulus present, they under- 
went 2 days of Pavlovian conditioning of lick- 
ing suppression Ge, each of the four 30-sec- 
ond offsets of noise terminated with a 0.5- 
second pulse ef 1.5 mA  footshock."* 
Subjects weadily suppressed licking during 
the conditioned stimulus intervals below the 
criterion level ef 0.2. After suppression 


V." training, five sessions of extinction followed 


in which \he-sho¢k was discontinued and re- 
covery of lieking was assessed during the 
four daily offsets of noise. Analyses of vari- 
ance for partially correlated data were used 
for examination of the R, ratio observa- 
tions,” tellowed by individual comparisons 
employinz Duncan tests. The mean suppres- 
sion ratic from daily stimulus presentations 
for each subject was used as a single data 
point. 

Quinine, in a eoncentration of 20 mg/mL 
diluted imsaline, was injected subcutaneous- 
ly at various times for different experiments. 
The maxima! dose of quinine injected was 200 


K-s mg/kg per day. The first dose of quinine was 


injected inthe majority ef procedures 3 hours 


Rg 


0.5 


Days 


Fig 1.—Mean values of suppression ratios (Re) 
for the group administered quinine twice daily 
(100 mg/kg), with first injection given 2 hours 
before an experimenta! session (experiment 
1). Daily injections started after the last train- 
ing session (T) and continued through days of 
extinction (triangles). Dashed line indicates 
control animals with saline injection; bars, 
SEM. Note the sharp cifference in response 
levels between quinine and control animals 
(P<.01). 


before the experimental session, and the sec- 
ond injection was made approximately 10 
hours later. Nimodipine, in the dose 1.0 to 2.0 
mg/kg diluted in alcohol and saline, was in- 
jected subcutaneously 1.5 hours before the 
beginning of the experimental session. Both 
quinine and nimodipine were injected daily in 
different groups of subjects starting either 
before or after the suppression training day. 


RESULTS 


The data on salicylate administra- 
tion presented previously showed sig- 
nificant changes in behavior compared 
with the performance of saline-injected 
control subjects." Specifically, when 
daily injection of sodium salicylate 
started after Pavlovian training, the 
recovery from suppression during ex- 
tinction sessions was facilitated, with 
subjects returning to the baseline level 
of licking within 2 days of extinction 
testing. However, when salicylate was 
injected before the day of Pavlovian 
training, suppression persevered. 
These results can be explained as the 
result of differential perception of sa- 
licylate-induced tinnitus arising from 
the sequence of injection relative to 
Pavlovian training. 

In experiment 1, quinine was inject- 
ed twice a day (100 mg/kg per injec- 
tion) in a group of four rats. The first 
injection was administered 2 hours be- 
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Days 


Fig 2.—Mean suppression ratios (R, for 
groups injected twice daily with 100 mg/kg of 
quinine, with the first injecticn given 3 hours 
before the experimental session (experiment 
2). Squares indicate the group starting daily 
injections before suppression training (T); tri- 
angles, starting injections after training. Note 
the significant difference between groups 
(P<.01). 


fore the start of the experimental ses- 
sion, while the seeond was given about 
8 to 10 hours later. Only one group of 
four animals that began injections af- 
ter suppression training was used. The 
control group consisted ef six subjects 
with daily injection of saline, which 
had been part of the salicylate experi- 
ments. The data presented in Fig 1 
clearly indicate that subjects achieved 
much faster extinction compared with 
saline-injected control subjects. An 
analysis of variance confirmed that the 
differences observed were highly sig- 
nificant (F[1,4]=36.83, P<.001) and 
were mainly due to differences occur- 
ring during the first and second day of 
extinction. 

The next direction to pursue was the 
determination of lesser effects from 
quinine on behavior. Therefore, in ex- 
periment 2, subjects were injected 
with the same dose (total dose, 200 
mg/kg) but injections were given 3 
hours before the beginring of a ses- 
sion. The assumption was that by in- 
creasing the time between injection 
and drinking sessions, the quinine lev- 
el in serum and perilymph should be 
lowered during behavioral testing. 
One group of six rats had daily injec- 
tions of quinine starting after the Pav- 
lovian suppression-training sessions, 
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Days 
Fig 3. — Mean suppression levels for subjects 
injected twice daily with 50 mg/kg of quinine 
(experiment 3). Designations are as in Fig 2. 
Note the preserved tendency of less suppres- 
sion in subjects with quinine administration 
starting after training (triangles). 


while six subjeets of a second group 
were injected with quinine starting 
before the first training day. The re- 
sults presented in Fig 2 clearly indi- 
eate the contrasting effect of quinine 
on behavior, depending on the se- 
quence of injections introduced rela- 
tive to Pavlovian training, which was 
supported by a significant group effect 
(F[1/0]211.37, P<.01). Within each 
extinction level, recovery from sup- 
pression proceeded in a parallel fash- 
ion, which was confirmed by the signif- 
icant effect of successive days 
(F[4,40]=9.79, P<.0001), but no 
group X days interaction. In addition, 
post hoc Duncan tests indicated a sig- 
nificant difference (P<.05) on day 2 of 
testing. These results conform to our 
observations after salicylate injection, 
although the extent of the changes in 
extinction is smaller when compared to 
the salicylate investigations and when 
compared with the first quinine experi- 
ment as well. 

Searching for the threshold value of 
quinine needed to induce these 
changes, the effectiveness of a smaller 
dose of quinine comprised the next 
step of this study. In experiment 3, 
subjects were injected using the same 
time schedule and protocol as in ex- 
periment 2 but the dose of quinine was 
decreased by half, ie, 100 mg/kg per 
day divided into two 50-mg/kg doses 
per injection. Three subjects from the 


Days 


Fig 4.—Mean values of suppression ratios for 
groups injected with quinine (as in experiment 
2) in conjunction with nimodipine (1 mg/kg 
twice daily). Notice the disappearance of dif- 
ferences between groups. 


group with quinine injected after train- 
ing did not reach the training criterion 
and were excluded from analysis. The 
results presented in Fig 3 indicate that 
there was still some tendency toward 
differential behavior depending on 
whether quinine was injected before or 
after Pavlovian suppression training. 
However, as predicted, the difference 
was smaller, disappeared on the third 
day of extinction, and the group effect 
did not attain acceptable significance. 
Only the expected extinction effect 
for both groups found over succes- 
sive days reached significance 
(F[4,40]— 2.87, P<.05). 

The results of the first three experi- 
ments clearly indicate that quinine in- 
duced an effect analogous to that of 
salicylate. In experiment 4, the action 
of nimodipine, a calcium channel 
blocker, on quinine-induced tinnitus 
was examined. Previously, we found 
that nimodipine totally abolished salic- 
ylate-induced behavioral changes."^ In 
this experiment, subjects were inject- 
ed with a dose of 200 mg/kg of quinine 
per day given in two injections, follow- 
ing an identical procedure to that out- 
lined in experiment 2 but with the 
addition of injections of 1.0 mg/kg of 
nimodipine per injection given 1.5 
hours before the start of behavioral 
testing. The dose and time of injection 
resulted from an analysis of nimodipine 
uptake into the cerebrospinal fluid and 
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Days 


Fig 5.—Mean values of suppression ratios for 


subjects injected with quinine according to^ 


the schedule of experiment 2, along with a 
decreased dose of nimodipine (0.5 mg/kg 
twice daily). Notice the similarities to those 
groups with half of the quinine dose in experi- 
ment 3, Fig 3. 


perilymph of rats." Figure 4 shows 
that the quinine effect totally disap- 
peared, and the curves were even re- 
versed, ie, the group with quinine and 
nimodipine injections starting after 
Pavlovian training tended toward even 
stronger suppression than did the 
group that received quinine and nimo- 
dipine prior to training. Only the effect 
of successive testing days, nondiffer- Á, 
entiated for both groups, approached 
an acceptable level of significance 
(F[4,40]=2.24, P=.082). As reported 
previously,” nimodipine alone or the 
solvent alone was without effect in our 
experimental situation. 

To evaluate the effect of mimodipine 
further, we decreased the dose of the 
drug in experiment 5. Subjects were 
given the same dose of quinine accord- 
ing to the same protocol used in ex- 


periments 2 and 4, but the dose of" 


nimodipine was decreased to 0.5 mg/kg 
per injection. As shown in Fig 5, com- 
parable injections of quinine with a 
decreased dose of nimodipine resulted 
in behavior levels that were between 
those obtained from quinine alone and 
from quinine with 1 mg/kg of nimodi- 
pine. That is, some difference between 
the groups was observed, but this dif- 
ference was not sufficient to produce 
significant effects in the overall analy- 
sis. Only in separate analyses on spe- 


cific days of extinction testing didy, 


group differences approach acceptable 
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Fig 6.—Camparison of normalized areas be- 
tween experimental sequences of injections 


»starting before vs after (double-crossed bars) 


and after vs control (crossed bars) The O 
point on the abscissa denotes previously pub- 
lished data with salicylate; the numbers corre- 
spond tc the experiment numbers in this 
study. Note the similarity between salicylate 
and quinme administestion and the de- 
creased eect of treatment depending on the 
dose of quinine (2 vs 3) and nimodipine used 
(2 vs 4). 


significamce—on day 2 (F[1,10], 
P=.092) and on day 5 (F[1,10]— 2.22, 
P-.167. Indeed, both groups con- 
verged ea the third and fourth days of 
extinction. Interestingly, these results 
resembled the behavior of subjects 
given the smaller dose of quinine (Fig 
9). | 

To facilitate the comparison of the 
extent of differences between before/ 
after injection sequences, the surface 
area between the extinction curves 
Was iae! normalized by the 
number ef extinction days, and pre- 
sented for the different experimental 
situations in Fig 6. It may be seen that 
results from experiment 1 (two injec- 
tions of 140 mg/kg each, 2 hours before 
a session. are very close to previously 
obtained data with salicylate adminis- 
tration. Increasing the time of the first 
injection to 3 hours before a session 
(experiment 2) resuked in decreased 
differences between before/after situa- 
tions. Decreasing the quinine dose to 
half (experiment 3) farther decreased 
this difference. In experiment 4, nimo- 
dipine in full dose (two injections of 
1 mg/kg each) not only abolished qui- 
nine-indueed effects but even reversed 
the sign af the difference, while half of 


«he drug lose (experment 5) affected 


this measure only slightly. 





COMMENT 

The results presented in this article 
lend further support to our animal 
model of tinnitus. Quinine induced 
changes in behavior analogous to those 
evoked by salicylate, which additional- 
ly were dose-dependent. Furthermore, 
the calcium channel blocker, nimodi- 
pine, had the same effect on behavior 
as observed under salicylate-induced 
behavioral changes, ie, it abolished the 
quinine-induced effects. 

The data obtained from perfusion of 
the cochlea with artificial perilymph 
containing salicylate or quinine show 
that salicylate seemed to abolish the 
active processes of the cochlea and is 
effective only for low levels of present- 
ed sound. However, quinine shifted all 
characteristics into the highest intensi- 
ty level affecting both low- and high- 
intensity sounds.” We have obtained 
analogous results using two different 
drugs belonging to two different cate- 
gories and acting through different, 
although presently unknown, mecha- 
nisms that seem to have only one point 
in common, that of inducing tinnitus in 
humans. Additionally, quinine effects 
seem to be dose-dependent. Although 
we realize that having only two doses 
of quinine makes it difficult to make a 
strong statement regarding a dose- 
dependent relationship, the results 
nevertheless indicate that the extent 
of differences between the before/after 
groups depends on the dose of quinine. 

There is consensus that calcium 
channels play an important role in the 
function of the cochlea.” Intracellular 
calcium is important both from the 
point of view of contractile protein 
discovered in the outer hair cells, as 
well as for the release of neurotrans- 
mitter. The extracellular calcium level 
has been shown to be important for the 
microstructure of the cochlea,“ the mi- 
cromechanical proportion of cilia,” as 
well as for affecting spontaneous and 
evoked activity of the VIIIth nerve. ^? 
At the same time, relatively little at- 
tention has been given to calcium chan- 
nel modulators, probably since they do 
not cross the blood-brain barrier easi- 
ly. To achieve an effective concentra- 
tion of calcium channel modulator in 
the perilymph, a very high, clinically 
forbidden dosage of the calcium 
blocker would be required for a patient 
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or an animal. From this perspective, 
nimodipine is unique since it crosses 
the blood-brain barrier better than any 
other calcium channel blocker. We 
have postulated that nimodipine might 
affect the cochlea directly and not only 
through controlling the cochlear blood 
flow." This substance has been report- 
ed to have beneficial action in patients 
with tinnitus, Meniere’s disease, and 
hearing loss.“ Our results show that 
nimodipine affects the transduction 
properties of the cochlea," as well 
as induces changes of the spontaneous . 
activity of single units recorded from 
the inferior colliculus without affecting 
activity recorded from the lobulus V of 
the cerebellar vermis.** At the behav- 
ioral level, nimodipine totally abol- 
ished the action of salicylate-induced 
tinnitus. Interestingly, the concentra- 
tion of nimodipine measured in the 
perilymph was similar to that observed 
in the cerebrospinal fluid of humans 
treated with clinically effective doses 
of nimodipine. Our initial observation 
with nimodipine and salicylate has 
been further confirmed by this article 
showing that nimodipine injected in 
parallel with quinine abolished the lat- 
ter’s effect. Of additional significance 
is the fact that the effect of nimodipine 
was dose-dependent. That is, 1 mg/kg 
of nimodipine totally abclished the ac- 
tion of quinine, while half of this dose, 
0.5 mg/kg, resulted in behavior that 
was in between quinine alone and qui- 
nine with 1 mg/kg of nimodipine. 
Again, since we used only two doses of 
nimodipine, it is difficut to make a 
statement regarding a dcse-dependent 
effect. Nevertheless, the results pre- 
sented in this study support our ap- 
proach and indicate thet nimodipine 
might be clinically useful for the allevi- 
ation of tinnitus. 

The mechanisms of action of nimodi- 
pine on the auditary system are pres- 
ently unknown, and it is impossible to 
exclude the action of nimodipine via 
interference with cochlear blood flow 
or through interference with cortical 
blood flow at this time. Nevertheless, 
our recent data, with evaluating coch- 
lear potentials while the cochlea is 
perfused with artificial perilymph con- 
taining different concentrations of ni- 
modipine, support the postulate that 
nimodipine might act directly on the 


Tinnitus— Jastreboffetal 1165 





cochlea. Furthermore, analysis of ni- 
modipine’s action on cochlear poten- 
tials suggests the possibility of nimodi- 
pine influencing the slow, contractile 
properties of outer hair cells.” 
Further work is needed to deter- 
mine the mechanisms of action of salic- 
ylate, quinine, and nimodipine on the 
auditory system. By comparing simi- 
larities and differences in their action, 
it should be possible to approach the 
problem of the mechanism of tinnitus 
and its alleviation. Presently, we are 
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pursuing the task of exploring the 
mechanism of tinnitus using behavioral 
methods and electrophysiologic record- 
ings performed from the auditory 
pathways. 

Since quinine and salicylate act on 
the auditory system through different 
mechanisms, it is possible to expect 
that tinnitus induced by these two 
drugs might result from different 
mechanisms as well. Our behavioral 
model of tinnitus, from a theoretical 
point of view, should be invariant to a 
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partieular mechanism of tinnitus induc- 
ing this perception, providing that the 
tinnitus perceived is of similar quality. 
Our results fully support this expecta- 
tion since quinine administration, and 
presumably quinine-induced tinnitus, 
produced similar effects as those ob- 
served after salicylate. 
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Objective Low-Frequency Audiometry by 


.Distortion-Product Acoustic Emissions 


Pierre Bonfils, MD, PhD; Paul Avan, MD; Alain Londero, MD; Jacques Trotoux, MD; Philippe Narcy, MD 


e The aim of this study was to measure 
distortionsproduet otoacoustic emissions 
(DPOEs) in a clinical setting. First, DPOE 
input-output functions were automatically 
realized to determine the ratio of the pure 
tenes (primaries) f. and f, that would elicit 
the most significant DPOE input-output 


, function. The DPOE input-output functions 


"presentec two separate portions for the f,/f, 
ratio, ranging fram 1.18 to 1.26: (1) below 
60-dB sound pressure level (SPL), a saturat- 
ing portion with aDPOE detection threshold 
at 36-dB SPL; and (2) above 66-dB SPL, a 
linear portion. Fer other f/f, ratios, DPOE 
input-output functions had a more linear 
behavior. The DPOEs generated by primary 
intensities below 60-dB SPL, which show 
saturatingibehavior, probably have their ori- 
gin in the properties of cuter hair cells. This 
indicates that DPOE imeasurements in a 
clinical setting must be realized with pre- 
cise stimuius values: (1)if,/f, ratio near 1.22, 
and (2) primary intensities below 60-dB 
SPL. Second, DPOE input-output functions 
were realized for OPOEs varying from 707.5 


l ) tc 342 Hz. No more saturating plateau could 


be observed with DPOEs below 512.5 Hz, 
suggesting that active mechanisms are ab- 
sent below 725 Hz within the human co- 
chlea. These data permitus to establish the 
bases of an objective low-frequency audio- 
metric test. | 
' (Arch Otolaryngol 
1991;117:1167-1171) 


Head Neck Surg. 


he existence of aeoustic emissions 

from within the human ear was 
predicted many years ago.’ Kemp’ was 
the first to provide evidence that 
acoustic emissions can be recorded in 
the human external ear canal after a 
short stimulation (ie, a click). Acoustic 
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emissions take various forms depend- 
ing on the stimulus values. Three 
classes of acoustic emissions can be 
studied for clinical use. First, sponta- 
neous otoacoustic emissions (SOEs) 
consist of a narrow-band signal deliv- 
ered in the absence of any stimula- 
tion.^ Second, evoked otoacoustic 
emissions (EOEs) can be considered as 
an interesting, objective, easy, and 
rapid way for screening peripheral au- 
ditory dysfunction in neonates and in- 
fants.”’ Both SOEs and EOEs are sen- 
sitive to lesions of outer hair cells. 
Nevertheless, it has not yet been pos- 
sible to establish diagnostie criteria 
with respect to different kinds of coch- 
lear disease based on SOE and EOE 
properties. Moreover some EOE 
characteristics, especially EOE ampli- 
tude and threshold, seem not to be 
frequency specific and could be propor- 
tional to the total number of residual 
active sites in Corti’s organ (ie, the 
total length of active basilar mem- 
brane)." 

Distortion-product otoacoustic emis- 
sions (DPOEs) represent the third 
class of acoustic emissions. Distortion- 
product otoacoustic emissions are 
evoked by two pure tones, f, and f, 
called “primaries.” The DPOE at the 
frequency 2f-f, is the most prominent 
DPOE in the human ear."" Experi- 
mental studies have shown the depen- 
dence of DPOE properties on cochlear 
status in the region of f, and f, pure- 
tone stimulation or DPOE genera- 
tion.” That indicated that DPOEs 
were probably generated at the geo- 
metric mean of f, and f," Thus, a 
DPOE elicited by two primaries, f, and 
f,, would explore the cochlear region at 
the frequency of the geometric mean of 
f, and f. Most of the data have been 
obtained in mammalian cochlea, for 
which DPOEs are prominent and easi- 
ly identified. In such animal models, 
DPOEs could be used as a frequency- 
specifie test of the micromechanical 
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properties of the Corti's organ. Re- 
cently, Brown et al" have shown that 
the correlation between DPOE ampli- 
tude is good and the extent of outer 
hair cell disease induced by long-term 
ototoxic treatment in guinea pigs, un- 
der the condition that stimulus values 
(ie, intensities and frequency spacing 
of primary tones) are properly chosen. 
The normal human cochlea generates 
much weaker DPOEs than the cochlea 
in other mammals." Thus, stimulus 
values and DPOE recognition criteria 
must be precisely established. 

Harris et al^ have determined the 
f/f, ratio for an optimal DPOE re- 
sponse only for primary intensities 
ranging from 65- to 85-dE sound pres- 
sure level (SPL). The aim of this study 
was to measure DPOEs in a clinical 
setting. Two experiments were done. 
First, it was necessary *o determine 
the values of the factors (mainly the 
f/f, ratio) that contribute to eliciting 
the optimal response for primary in- 
tensities ranging from 30- to 84-dB 
SPL estimated on DPOE input-output 
functions (ie, the relationship between 
DPOE amplitude and primary stimula- 
tion intensities). In this case, 2f,-f, was 
equal to 707.5 Hz, so that the geomet- 
ric mean of f, and f, represented the 
conventional auditory frequency 1 
kHz. Second, input-output DPOE 
funetions were realized for DPOEs 
varying from 707.5 Hz tc 342 Hz, so 
that their geometric mean represented 
auditory frequencies varying from 1 
kHz to 485 Hz, to establish the condi- 
tions of an objective low-frequency au- 
diometric test. 


SUBJECTS AND METHODS 
Subjects 


We tested 51 right ears from normally 
hearing adults without any history of otologic 
disease, exposure to ototoxic agents, or 
acoustic trauma. Participants ages ranged 
from 18 to 28 years (mean, 23.6 years), All 
subjects had normal etologie findings: nor- 
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Fig 1.— Variations of the mean (20 ears) distor- 
tion-product otoacoustic emission (DPOE) am- 
plitude (and SEM) as a function of primary inten- 
sities for an f2/f1 ratio of 1.18 (top), 1.22 (center), 
and 1.26 (bottom). Two portions could be clearly 
separated. First, the low-level portion for primary 
intensities below 60-dB sound pressure level 
(SPL) had a saturating behavior. Mean DPOE 
detection threshold was 36-dB SPL. Second, 
mean DPOE response to sounds above 66-dB 
SPL was linear, with a slope varying from 2 to 
2.8. The DPOE amplitude was calculated with 
the mean noise floor amplitude as reference. 
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Table 2.—Results of Experiment 2* 











mal otoscopie results, normal middle-ear 
pressure, normal stapedius reflex thresh- 
olds, and pure-tone audiometric thresholds 
of 10-dB hearing level or less at octave fre- 
quencies between 0.25 and 8 kHz. All sub- 
jects were volunteers. 


Acoustic Probe 


Acoustic distortion-product recordings 
were obtained with a small acoustic probe 
incorporating a small mierophone (Knowles 
BT1751, Knowles, Itasca, Ill) and two min- 
iature earphones (Knowles BK2615, 
Knowles). Both components were embedded 
in a Teflon block that was enclosed in a short 
plastic speculum forming a conical tip. The 
probe was sealed into the external ear canal 
by an impedance probe protector and needed 
no external support. Acoustic calibration of 
the probe was carried out in a standard 2-em* 
coupler (Bruel and Kjaer DB0138, Bruel and 
Kjaer, Naerum, Denmark) connected to one 
half-inch condenser microphone (Bruel and 
Kjaer 4166, Bruel and Kjaer) using a measur- 
ing amplifier (Bruel and Kjaer 2609, Bruel 
and Kjaer). All recordings were done with 
the subject comfortably sitting in a sound 
isolation chamber. 


Stimuli 


The two primary tones f, and f, were gen- 
erated by a two-channel frequency synthe- 
sizer (Hewlett-Packard HP 8904A, Hewlett- 
Packard, Santa Clara, Calif) and associated 
attenuators (Hewlett-Packard HP355, Hew- 
lett-Packard). Each signal was delivered to a 
miniature earphone (Knowles BK2615, 
Knowles). The two stimuli f, and f, were 
mixed acoustically. Two experiments were 
done. 

First, 20 right ears were tested. Distor- 
tion-product otoacoustic emission input-out- 
put functions were realized to determine the 
f/f, ratio that would contribute to eliciting 
the most significant DPOE input-output 
function. In all measurements, the 2f,-f, fre- 
quency was constant, while f, and f, varied 
(Table 1). The 2f,-f, frequency was equal to 
707.5 Hz, so that its geometric mean repre- 
sented the conventional auditory frequency 
1 kHz. The f/f, ratios varied from 1.06 to 1.38 
by steps of 0.02. For each f/f, ratio, equilevel 
stimuli were delivered from 84 to 30 dB SPL 
in 6-dB steps. 
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* DPOE indicates distortion-product otoacoustic emission. In all cases, the f;/f, ratio was 1.21. 


Second, 31 right ears were tested. Distor- 
tion-product otoacoustic emission input-out- 
put functions were realized for DPOEs vary- 
ing from 707.5 to 342 Hz so that their 
geometric mean represented auditory fre- 
quencies varying from 1 kHz to 485 Hz. Five 
pairs of stimuli were tested ('Eable 2), with a 
fixed f/f, ratio of 1.22. Equilevel stimuli were” 
delivered from 84 to 30 dB SPI. in 6-dB steps. 


Measurements of 2f,-f, 
Distortion Product 


The signal was delivered to a dynamic- 
signal analyzer without any amplification 
(Hewlett-Packard HP3561A, Hewlett-Pack- 
ard) for extraction of the Fourier compo- 
nents (1) at the 2f,-f, frequency and (2) over a 
50-Hz frequency span below the 2f,-f, fre- 
quency that estimated the neise floor. The 
mean noise floor amplitude was calculated as 
the mean value of 20 points (50-Hz span). The 
2f,-f, amplitude was statistically compared 
with the mean noise floor amplitude for each 
DPOE measure. If the 2f,-f, amplitude was 
included within the 95% confidence interval 
(CI) of the noise floor, the DP@E was consid- 
ered as nonsignificant. If the 2f,-f, amplitude 
was greater than the upper limit of the 95% 
CI of the noise floor, the DPCE was consid- 
ered as present. The mean noise floor of the 
measuring system for 707.5-Ez DPOEs was 
reduced to about — 15 and — 18 dB SPL, with 
the upper limit of the 95% €I varying be- 
tween — 12and — 15 dB SPL. 

No DPOE above the noise floor was de- 
tected with primary intensties below or 
equal to 78-dB SPL in the standard 2-em' 
coupler. With primary intensities of 84-dB - 
SPL, 2f,-f, DPOEs were present, but their 
amplitudes were equal to or ower than one 
fifth of the physiologic 2f,-f,. 

Fast-Fourier transform was done over a 
frequency span of 1 kHz and a frequency 
resolution of 2.5 Hz (with a Hanning weight- 
ing function). The amplitude of 2f,-f, and the 
amplitude ofthe mean noise flaor were deter- 
mined from the average of eight spectra. 

Both signal generation and-response anal- 
ysis were controlled by a micrecomputer sys- 
tem (IBM AT3 with an HP 82304 basic read- 
only memory expansion bo:rd on an HP 
82321 language processor card). The maxi- 
mal duration of the test was 39 to 35 minutes + s 
per ear in the first experimen: (160 recorded 
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Fig 2.— Variationssof the mean (20 ears) distor- 


tion-product otoacoustic emission (DPOE) am- 
plitude (amd SEM)asa function of primary inten- 


—Ssities for an f/f, ratio of 1.30 (top), 1.34 
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Wr 


2 


(center), and 1 38 (bottom). Mean DPOE am- 


plitude linearly increased with increasing pri- 
mary intensities: Mean DPOE detection 
threshold. was close to 54-dB sound pressure 
level (SPL). The BPOE amplitude was calcu- 
lated withthe mean noise floor amplitude as 
reference- | 


| 
groups of data) and 10 to 15 minutes per ear in 


the second experiment (55 recorded groups 
of data). 


RESULTS 
Experiment 1 


Distortion-product otoacoustic emis- 
sion input-output functions were real- 
ized to determine the f/f, ratio that 
would contribute to eliciting the most 
significant DPOE input-output func- 
tions. In this experiment, DPOE am- 
plitude was caleulated with the mean 
noise floor amplitude as reference. 

The growth cf DPOEs as a function 
of primary intensities for an f/f, ratio 
varying between 1.18 and 1.26 can be 
seen in Fig 1. Two portions could be 


` clearly separated. First, the low-level 
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Fig 3.— Variations of the mean (20 ears) dis- 
tortion-product otoacoustic emission (DPOE) 
amplitude (and SEM) as a function of primary 
intensities for an f/f, ratio of 1.06 (top), 1.10 
(center), and 1.14 (bottom). The growth of 
mean DPOE amplitude as a function of prima- 
ry intensities had a behavior intermediate be- 
tween those observed in Figs 1 and 2. The 
DPOE detection threshold varied between 
36- and 42-dB sound pressure level (SPL). 
The DPOE amplitude was calculated with the 
mean noise floor amplitude as reference. 


portion for primary intensities below 
60-dB SPL had a saturating behavior. 
The DPOE detection threshold was 
36-dB SPL. Second, DPOE response 
to sounds above 66-dB SPL was linear, 
with a slope varying from 2 to 2.8. 

Figure 2 shows DPOE input-output 
functions for f/f, ratios varying from 
1.30 to 1.38. In these cases, DPOE 
amplitude linearly increased with in- 
creasing primary intensity. The DPOE 
detection threshold was close to 54-dB 
SPL. 

Figure 3 shows DPOE input-output 
functions for f/f, ratios varying from 
1.06 to 1.14. In these cases, the growth 
of DPOEs as a function of primary 
intensities had a behavior intermediate 
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Fig 4.—Variations of the mean (20 ears) dis- 
tortion-product otoacoustic emission (DPOE) 
amplitude as a function of fi, ratios for three 
primary intensities: 78- (top), 66- (center), 
and 48-dB (bottom) sounc pressure level 
(SPL). The mean DPOE generated in re- 
sponse to higher primary intensities (78-dB 
SPL) seems independent of \,./f, ratios. Vari- 
ations of mean DPOE amplitudes in response 
to low primary intensities (ie, 48-dB SPL) pre- 
sent a clear peak between f/f, ratios of 1.18 
and 1.28. At intermediate pr mary intensities 
(ie, 66-dB SPL), the behavior of mean DPOE 
amplitude is less clear, with a rather blunt 
peak for f/f. ratios between 1.24 and 1.30. 
The DPOE amplitude was caiculated with the 
mean noise floor amolitude as reference. 


between those observed in Figs 1 and 
2. The DPOE detection threshold var- 
ied between 36- and 42-dB SPL. 

Figure 4 shows the variations of 
DPOE amplitude as a function of f/f, 
ratio for three primary irtensities: 84-, 
66-, and 48-dB SPL. Distortion-prod- 
uct otoacoustie emissions generated in 
response to higher primary intensities 
(84-dB SPL) seem independent from 
f/f, ratios. However, variations of 
DPOE amplitude in response to low 
primary intensities (ie, 48-dB SPL) 
present a clear peak for f/f, ratios 
between 1.18 and 1.28. At intermedi- 
ate primary intensities (ie, 66-dB 
SPL), the behavior of DPOE ampli- 
tude is less clear, with a rather blunt 
peak for f/f ratics between 1.24 and 
1.30. 


Experiment 2 


Distortion-product otoacoustic emis- 
sion input-output functions were real- 
ized for DPOEs ranging from 707.5 Hz 
to 342 Hz so that their geemetric mean 
represented auditory frequencies 
varying from 1 kHz to 485 Hz. The 
ratio f,/f, was fixed at 1.22, according 
to experiment 1, for three reasons: (1) 
DPOE detection thresheld was the 
lowest (36-dB SPL; Fig 1); (2) the 
saturating behavicr for low-level pri- 
mary intensities was the clearest, with 
highest DPOE plateau amplitudes 
(Figs 1 and 4); and (3) the DPOE 
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Fig 5.— Variations of the mean (31 ears) dis- 
tortion-product otoacoustic emission (DPOE) 
amplitude (and SEM) as a function of primary 
intensities for 707.5- and 612.5-Hz DPOEs 
representing auditory frequencies of 867 Hz 
(top) and 1 kHz (bottom). A clear plateau was 
present for primary intensities between 48- 
and 60-dB sound pressure level (SPL), with a 
mean DPOE amplitude between 0- and 5-dB 
SPL. The upper limit of the 95% confidence 
interval varied between — 16-dB SPL (707.5- 
Hz DPOE) and - 7-dB SPL (612.5-Hz DPOE; 
SEM, 2-dB SPL). 


amplitude for high primary intensities 
was similar to that for other f/f, ratios 
(Fig 4) In this experiment, DPOE 
amplitude was calculated in decibels 
sound pressure level. 

Figure 5 shows DPOE input-output 
functions (31 right ears) for 707.5- to 
612.5-Hz DPOEs, representing audi- 
tory frequencies of 1 kHz and 867 Hz. 
These data are similar to those ob- 
served in Fig 1. A clear plateau was 
present for primary intensities be- 
tween 48- and 60-dB SPL, with a mean 
DPOE amplitude between 0- and 5-dB 
SPL. In these two cases, the mean 
noise floor was low. The upper limit of 
the 95% CI varied between —16-dB 
SPL (707.5-Hz DPOE) and —7-dB 
SPL (612.5-Hz DPOE; SEM, 2-dB 
SPL). 

Figure 6 shows DPOE input-output 
functions for 437.5- to 342.5-Hz 
DPOEs, representing auditory fre- 
quencies of 619 and 485 Hz. The upper 
limit of the noise floor (9596 CI) varied 
between 0- and 1-dB SPL, with an 
SEM of 3-dB SPL. No low-level satu- 
rating portion could be observed. This 
means that no ear (of the 31) presented 
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Fig 6.— Variations of the mean (31 ears) dis- 
tortion-product otoacoustic emission (DPOE) 
amplitude (and SEM) as a function of primary 
intensities for 437.5- and 342.5-Hz DPOEs 
representing auditory frequencies of 485 
(top) and 619 Hz (bottom). The upper limit of 
the noise floor (9596 confidence interval) var- 
ied between 0- and 1-dB sound pressure level 
(SPL; SEM, 3-dB SPL). No low-level portion 
with a plateau could be observed. 


DPOEs for primary intensities below 
60-dB SPL. For a given primary inten- 
sity above 66-dB SPL, DPOE ampli- 
tudes were similar to those observed 
for 707.5- and 612.5-Hz DPOEs. In Fig 
5 (for 707.5- and 612.5-Hz DPOE s), if 
the upper limit of the noise floor had 
been equal to 0-dB SPL, then 48% of 
the tested ears (707.5 Hz) and 52% of 
the tested ears (612.5 Hz) should have 
had significant DPOEs for primary in- 
tensities between 60- and 42-dB SPL. 
Figure 7 shows DPOE input-output 
funetions for 512.5-Hz DPOEs rep- 
resenting the auditory frequency of 
725 Hz. The upper limit of the noise 
floor (95% CI) was equal to —5-dB 
SPL (SEM, 2-dB SPL). Two popula- 
tions could be separated. First, five 
ears presented DPOE input-output 
functions with a clear plateau and a 
low DPOE detection threshold (30-dB 
SPL; Fig 7, bottom). The others (26 
ears) presented linear DPOE input- 
output functions with a high detection 
threshold (54-dB SPL). No plateau 
could be observed (Fig 7, bottom). 


COMMENT 


Two important points can be derived 
from this study. First, DPOE input- 
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Fig 7.—Top and bottom, Variations of the 
mean (31 ears) distortion-product otoacous- 
tic emission (DPOE) amplitude (and SEM) as 
a function of primary intensities for 512.5-Hz 
DPOEs representing the auditory frequency 
of 725 Hz. The upper limit of the noise floor 
(95% confidence interval) was equal to 
— 5-dB sound pressure level (SPL; SEM, 2- 
dB SPL). Five ears presented mean DPOE 
input-output functions with a clear plateau 
and a low DPOE detection threshold (30-dB 
SPL; bottom). The others (26 ears) presented 
linear DPOE input-output functions with a 
high detection threshold (54-cB SPL; top). 


output functions recorded from the hu- 


man ear presented two clearly separat—4y 


ed portions. The first one, in response 
to primary intensities of 60-dB SPL 
and below, showed saturating growth. 
The DPOE detection threshold was 36- 
dB SPL. If primary intensities exceed- 
ed 66-dB SPL, the input-output func- 
tions became linear, with a slope 
slightly below 3. These two portions 
were mainly observed for an f/f, ratio 
ranging from 1.18 to 1.26. For an f/f, 
ratio greater than 1.30 or lower than 
1.14, DPOE input-output functions 
had a more linear behavior, without 
any clear saturating plateau. Recently, 
Brown et al^ have shown that, in guin- 
ea pigs treated with the aminoglyco- 
side antibiotic gentamicin, normal 
DPOEs can be generated by the co- 
chlea in response to primary intensi- 
ties above 60-dB SPL, while DPOEs in 
response to lower intensities (ie, <60- 
dB SPL) are far from normal. In these 
cases, the frequency region in which 
the primaries achieve their maximum 
vibration totally lacks outer hair cells. 
Thus, DPOEs generated by primary 
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intensities below 30-dB SPL, which 
show saturating dehavior, probably 
have their origin in the properties of 
outer hair cells. If primary intensities 
exceed 60-dB SPL. it is probable that 
only passive properties of the cochlea 
are the main contributors to DPOEs 
observed. Such DPOEs would ema- 
nate from the broadly tuned peak of 
basilar membrane vibration. *"" 

The second important point of this 
study con d the variations of 
DPOE properties as a function of 
DPOE frequency. Distortion-product 
otoacoustic emissior input-output func- 
tions were realized for DPOEs ranging 
from 707.5 te 342 Hz, so that their 
geometric mean represented auditory 
frequencies warying from 1 kHz to 
485 Hz. Distortion-product otoacoustic 
emission input-output functions for 
707.5- to 612.5-Hz DPOEs presented a 
clear plateau for primary intensities 
between 48- 6(-dB SPL, with a 
mean DPOE amplitude between 0- and 
5-dB SPL. Distorzion-produet oto- 
acoustic emission input-output func- 
tions for 437.5- to 342.5-Hz DPOEs 
had no saturating pertion. Depending 
on the subject, DPOE input-output 
functions for 512.5-Hz DPOEs pre- 
sented either a clear plateau and a low 
DPOE detection threshold (30-dB 
SPL) or a lin DPOE input-output 
function with a high detection thresh- 
old. Nevertheless, th» mean amplitude 
of the naise floor varied when DPOEs 
ranged from 707.5 to 342.5 Hz. The 
upper limit of the 95% CI of the noise 
floor varied among —16-dB SPL 
(707.5-Hz DPOE), —7-dB SPL (612.5- 
Hz DPOB), and —5-dB SPL (512.5-Hz 
DPOE; SEM, 2-dB SPL). In these 
cases, the mean DPOE amplitude var- 
ied from 0- to &dB SPL. Thus, a clear 
saturating behavior for low-level pri- 
mary intensities was detectable. How- 
ever, the upper limit of the 95% CI of 
the noise floor varied between 0- and 
1-dB SPL, with an SEM of 3-dB SPL 
for 437.5- and 342.5Hz DPOE fre- 
quencies. In these cases, no low-level 
portion with a pleteau could be 
observed. 

Distortion-preduct ctoacoustic emis- 
sion amplitudes for s given primary 
intensity above 86-dB SPL were simi- 
lar to those observed for other 
DPOEs. If the upper limit of the 95% 
CI of the noise floor had been equal 
to 0-dB SPL for 707.5-, 612.5-, or 
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512.5-HzDPOEs, then 48%, 52%, and 
17% of the tested ears should have had 
significant DPOEs for primary intensi- 
ties between 60- and 42-dB SPL. Thus, 
the absence of 437.5- and 342.5-Hz 
DPOEs for primary intensities below 
60-dB SPL, with a mean noise floor 
close to 0-dB SPL, seems highly signif- 
icant. As the saturating behavior of 
DPOE input-output functions probably 
has its origin in the properties of outer 
hair cells," these results suggest that 
active mechanisms are absent below 
725 Hz (ie, a 512.5-Hz DPOE) in the 
human cochlea. This fact could explain 
the absence of SOEs and EOEs for 
frequencies below 725 Hz.” 

À number of authors have suggested 
the clinical interest of DPOEs."*” Like 
SOEs and EOEs, DPOEs can be re- 
corded noninvasively. The test is ob- 
jective, easy, and sensitive. We think 
that DPOEs, like EOEs, could be 
mainly interesting for studying periph- 
eral auditory function in neonates and 
infants." In adults, clinical audiometry 
seems sufficient to appreciate cochlear 
function. However, infant auditory in- 
vestigation must be rapid. Therefore, 
in this work, both signal generation 
and response analysis were controlled 
by a microcomputer system. Statistical 
analysis was automatically realized 
during the session. The maximal dura- 
tion of the test was 10 to 15 minutes 
per ear in the second experiment, 
where five DPOE input-output func- 
tions were plotted. 

Our results show that DPOE mea- 
surements in a clinical setting must be 
essentially realized with precise stimu- 
lus values: (1) an f/f, ratio near 1.22, 
and (2) primary intensities below 60- 
dB SPL. Only DPOEs generated by 
primary intensities below 60-dB SPL 
could be interesting to appreciate the 
cochlear properties in mild to moder- 
ate  sensorineural hearing losses. 
These data permit us to establish the 
bases of an objective low-frequency 
audiometric test. Nevertheless, as the 
manifestations of active mechanisms 
seem to be absent below 725 Hz (ie, a 
512.5-Hz DPOE) in the human cochlea, 
DPOEs could be used as an objec- 
tive low-frequency audiometric test 
only for frequencies above 725 Hz 
(a 512.5-Hz DPOE) However, this 
test is the first rapid, easy, and objec- 
tive test for studying low-frequency 
hearing in humans. 
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Biostatisties in Otolaryngology Journals 


Richard M. Rosenfeld, MD, MPH, Howard E. Rockette, PhD 


e Clinical research depends on biostatis- 
tics to form meaningful inferences from 
uncertain data. We performed a cross-sec- 
tional analysis of clinical research in otolar- 
yngology journals to identify trends in sta- 
tistical usage and determine the statistical 
aptitude expected of journal readers. Statis- 
tical content and study design were as- 
sessed for 1262 articles from 1969, 1979, 
and 1989. General trends toward an increas- 
ing use of inferential statistics and stronger 
study designs were observed. The number 
of analytic and experimental studies em- 
ploying inferential statistics has risen from 
20 (31%) in 1969 to 145 (65%) in 1989. 
Although familiarity with only five statistical 
techniques gave access to 90% of current 
articles, this study suggests that the level of 
statistical expertise demanded of both re- 
searchers and readers will continue to 
increase. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1172-1176) 


tatistics is the art and science of 
making inferences from uncertain 
data.’ Whether the goal is to differenti- 
ate useful from useless therapy, assess 
putative risk factors for a disease, or 
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critically evaluate a diagnostic test, we 
rely on statistics to distinguish signifi- 
cant associations from chance occur- 
rences, and to untangle the effects of 
confounding variables. 

Investigators in otolaryngology and 
other disciplines" have found it useful 
to determine the frequencies with 
which various statistical methods are 
employed in their respective journals. 
Such surveys are of immense practical 
value to clinicians, medical research- 
ers, and educators involved in teaching 
biostatisties to physicians. Little at- 
tention, however, has been directed 
toward clinical research, and the 
trends that have occurred in study 
design and statistical analysis. Since 
nearly all diagnostic and therapeutic 
decisions have their foundations in 
clinical research, a careful evaluation 
seems appropriate. 

To identify trends in statistical us- 
age, and to correlate these with con- 
current trends in study design, we 
performed a cross-sectional analysis of 
clinical research in otolaryngology 
journals spanning a 20-year period. In 
addition, we sought to determine 
whether an increased knowledge of 
statistieal techniques would provide 
the reader with an increased ability to 
access and understand published arti- 
cles. By identifying the changing ways 
in which investigators develop and test 
their hypotheses, we hope to provide 
information that is of use to writers, 
reviewers, and consumers of the clini- 
cal otolaryngology literature. 
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METHODS 
Inclusion and Exclusion Criteria 


Clinical research articles that were previ- 
ously used to assess epidemioiogic trends in 
the otolaryngology literature formed the da- 
tabase for this survey." No information on 
statistical content or trends was reported in 
this earlier publication. The process by which 
articles were selected is briefly recounted for 
the benefit of the reader. 

All articles published in 1:69, 1979, and 
1989 in Annals of Otolaryngo'ogy, Archives 
of Otolaryngology-Head & Neck Surgery, 
Laryngoscope, and Otolaryngology Head 
and Neck Surgery were eonsidered for 
study. These constitute the four otolaryngol- 
ogy peer-review journals with the highest 
1989 circulation." Excluded from study were 
workshops, symposiums, rewiew articles, 
feasibility studies, regular journal features, 
editorials, letters, general interest articles, 
and brief communications. In 1969, the Janu- 
ary and February issues of Archives of Oto- 
laryngology contained workshop proceed- 
ings, and were therefore replaced with the 
October and November 1968 ssues (Decem- 
ber 1968 did not contain original research). 
Transactions of the Americen Academy of 
Ophthalmology and Otolaryngology, the 
predecessor of Otolaryngolegy Head and 
Neck Surgery, was used in 1969 since the 
latter was first published subsequent to this 
date. 


Classification of Study Design 
and Statistical Procedures 


The year of publication, journal name, and 
research category (clinical vs nonclinical) 
were recorded for all artices. All studies 
with living human subjects »r directly con- 
cerned with patient care wer» categorized as 
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clinical. In alldition, research on body fluids, 


tissues, or postmortem specimens was con- 
sidered clinical when eorrelated with individ- 


, ual patient histories er disease states. Non- 


clinical research included all animal or 
laboratory studies, postmortem studies not 
correlated with individual patient histories, 
physician questionnaires, and surveys of 
manpower, education, cost effectiveness, or 
quality control. The term nonclinical as used 
in this artiele is not intended to imply that 
these types of studies lack clinical relevance; 
it is used to distinguish these undertakings 
from clinical researcheas defined above. 

For each article categorized as clinical re- 
search, the study design (descriptive, ana- 
lytic, experimental) was noted. Definitions 
of study design were based on those recom- 


- mended by the International Epidemiologi- 


cal Association.’ Descriptive studies include 
case reports and case series; they relate ob- 
servations or experiences without regard to 
causal or other hypotheses. In contrast, ana- 
lytic studies seek to examine associations 
and causal relationships; the authors deter- 
mine the probabilities of various hypotheses 
by statistical analysis of population samples. 
Retrospective, prospective, and cross-sec- 
tional studies are examples of analytic de- 
signs. Hypothesis testing is also a feature of 
experimental research; however, the alloca- 
tion of subjects is under the direct control of 
the investigator. Articles were classified us- 
ing these definitions, regardless of how the 
authors chose to label their study. For exam- 
ple, if an article was termed a retrospective 
review, but consisted ofa series of cases with 
no hypothesis testing, it was categorized as 
"descriptive" research. 

Statistical content was assessed by read- 
ing the methods section, tables, and all perti- 
nent material in the results and discussion 
sections of each article. Classification of pro- 
cedures (Table 1) was based on the system 
proposed by Emerson and Colditz? to main- 
tain consistency with surveys in other disci- 
plines. The broad heading of “inferential sta- 
tistics” isused inthis article to indicate any 


' category ‘hat lies below “descriptive statis- 


ties" in Table 1. Procedures were counted 
only once per article, even if they were em- 
ployed multiple times. The presence or ab- 
sence of statistical metheds in each of the 17 
categories (Table 1) wasedetermined by one 
of us (R.M. R.) with postgraduate training in 
biostatistics and epidemiology; to qualify as 
present, a procedure had actually to be used, 
and not simply mentioned. Although the in- 
ferential categories are not all mutually ex- 
clusive, the need for a judgmental decision 
during classification was minimized by ad- 
hering to the guidelines published by Emer- 
son and Colditz." Since the frequency of pro- 
cedures was simply tallied, and no attempt 
was made te assess appropriateness of the 





1. None 

2. Descriptive statistics 
3. Contingency tables 

4. Multiway tables 

5. Epidemiologic statistics 


6. t Tests 
7. Pearson correlation 
8. Simple linear regression 
variable 
9. Multiple regression 
10. Analysis of variance 
11. Multiple comparisons 


12. Nonparametric tests 

13. Nonparametric correlation 
14. Life table 

15. Regression for survival 
16. Other survival analysis 


17. Power 








Statistical Contentt 


* Excludes review articles and feasibility studies. 


Table 1.— Categories Used to Assess Statistical Content of Articles 


No statistical methods 

Measures of central tendency and dispersion 

x’ tests, Fisher's Exact Test, McNemar's test, Yates’ correction 

Mantel-Haenszel procedure, log-linear models 

Relative risk, odds ratio, log odds, measures of association, sen- 
sitivity, specificity 

One-sample, matched-pair, and two-sample f tests 

Classic product-moment correlation 

Least-squares regression with one predictor and one response 


Includes polynomial and stepwise regression 

Analysis of variance, analysis of covariance, amd F tests 

Multiple inferences on same data sets (eg, Bonferroni techniques, 
Scheffe's contrasts, Duncan multiple-range procedures, New- 
man-Keuls procedure) 

Sign test, Wilcoxon signed-rank test, Mann-Whitney test 

Spearman's rho, Kendall's tau, test for trend 

Actuarial life table, Kaplan-Meier estimate of survival 

Cox proportional hazards and logistic regression 

Breslow's Kruskal-Wallis, Lee-Desu, Gehan's, log rank, Cox 
model for comparing survival 

Determination of sample size and beta error 


Table 2.—Trends in the Statistical Content of Clinical Research Articles * 






No statistical content 179 (58.5) 
Descriptive statistics only 107 (35.0) 
Inferential statisticst 20 (6.5) 
Total 306 (100.0) 


































Year, No. (96) 








1979 











196 (47.2) 212 (39.2) 

174 (41.9) 178 (32.9) 
45 (10.8) 151 (27.9) 

415 (100.0) 541 (100.0) 












tListed in order from least to most sophisticated. Spearman rank correlation, 0.210, P< .001. 
tAny statistical procedure below ''descriptive statistics” in Table 1. 


tests, it is unlikely that any systematie bias 
would have been introduced. 


Statistical Analysis 


Data were collected using specially pre- 
pared forms and collated with a microcom- 
puter database. Validation consisted of real- 
time entry checks, and post hoc checks for 
internal consistency. All analyses were per- 
formed using BMDP statistical software" on 
a mainframe computer. Trends in ordinal 
data were assessed using the x^ test for 
linear trend and Spearman rank correlation. 
Article accessibility was determined by 
forming a cumulative frequency distribution 
after first arranging statistical procedures in 
order of descending frequency. 


RESULTS 


A total of 1831 articles were studied, 
of which 1409 (77%) were classified as 
clinieal research. There was no signifi- 
cant change in the proportion of re- 
search categorized as clinical for each 
of the three study years. Excluding 
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108 review articles and 39 feasibility 
studies, the remaining 1262 (69%) con- 
stituted the database for this analysis. 
An increasing prevalence of articles 
employing inferential statistics and a 
decreasing prevalence of articles de- 
void of statistical content were found 
(Table 2). The total number of articles 
containing inferential statistics in- 
creased from 20 (6.5%) im 1969 to 151 
(27.9%) in 1989 (Spearman rank ecorre- 
lation=0.214, P<.001). The percent- 
age employing only descmiptive statis- 
ties remained relatively constant. 
Concurrent with increased statisti- 
cal usage was a trend toward strenger 
study designs in clinical research (Ta- 
ble 3). The percentage of analytie and 
experimental studies has increased 
from 18.6 to 34.6, and from 2.3 to 6.8, 
respectively (Spearman rank correla- 
tion=0.201, P<.001). The total num- 
ber of these studies rose from 64 to 224 
over the same time period. Descriptive 
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articles have decreased in prevalence, 
but still aecount for nearly two thirds 


Table 3.— Trends in the Study Design of Clinical Research Articles * 











of clinieal research in 1989. Year, No. (%) 
The number of analytic and experi- Y 
Gi studi Livi inf tal Study Design Categoryt 1969 1979 1989 
HEELS ngs Ce WURPOHUA Descriptive 242 (79.1) 298 (7 1.8) 317 (58.6) 
statisties (Table 4) has risen from 20 Analytic 57 (18.6) 108 (26.0) 187 (34.6) 
(31%) in 1969 to 145 (65%) in 1989 Experimental 7 (2.3) 9 (2.2) 37 (6.8) 


(P<.001). Correspondingly, the total 
number of statistical procedures pre- 
sent in these studies (excluding de- 
seriptive statistics) increased by at 
least 20096 each decade, reaching 260 
in 1989 (Table 5). The three most popu- 
lar inferential procedures in each year 
were consistently f tests, contingency 
tables, and life tables. Analysis of vari- 
ance (ANOVA), nonparametrie tests, 
survival analysis, and Pearson correla- 
tion each represented at least 596 of 
total procedures (Table 5) and, when 
combined with the aforementioned 
three tests, comprised 84% of the to- 
tal. The t test remains first on the list, 
but has decreased in frequency from 
1979 to 1989 relative to other methods; 
nonparametric tests have increased in 
prevalence. 

Table 6 shows article accessibility 


Total 306 (100.0) 415 (100.0) 541 (100.0) 








* Excludes review articles and feasibility studies. 
tListed in order from weakest to strongest. Spearman rank correlation, 0.187, P < .001. 











Table 4.—Trends in the Prevalence of Inferential Statistics in Analytic and 
Experimental Research * 


Year, No. (9?6) 
——————^ 


inferential Statisticst 1969 1979 1989 

Not used by authors 44 (68.8) 73 (62.4) 79 (35.3) 
Used by authors 20 (31.3) 44 (37.6) 145 (64.7) 
Total 64 (100.0) 117 (100.0) 224 (100.0) 











* Excludes descriptive studies. 
tTest for linear trend, P < .001. 


Table 5.— Trends in the Use of Inferential Statistics * 


Year, No. (96) 





Statistical Proceduret 1969 1979 1989 All Years 


based on the statistical background of 

a hypothetical reader. Procedures are 
listed in descending order based on the Life table 3 (13.6) 6 (8.7) 24 (9.2) 33 (9.4) 

percent of articles containing the pro- Analysis of variance O (0.0) 5 (7.2) 25 (9.6) 30 (8.5) 

cedure. The right side of the table Nonparametric tests o (0.0) 3 (4.3) 19 (7.3) 22 (6.3) 4 


Other survival analysis o (0.0) 6 (8.7) 16 (6.2) 22 (6.3) 


displays the cumulative number and 


è Pearson correlation 4 (18.2) 3 (4.3) 12 (4.6) 19 (5.4) 
percent of articles that could be com- |—Smes ias aio — 47081 — 56060 | 
Other 1 (4.5) 8 (11.6) 47 (18.1) 56 (16.0) 
pletely understood (accessed) assum- Total 22 (100.0) 69 (100.0) 260 (100.0) 351 (100.0) 


ing a knowledge of all preceding proce- 
dures, but no knowledge of subsequent 
ones. The combined categories of “no 
statistical methods” and “descriptive 
statistics only” thus accounted for 67% 
of all procedures and 72.5% of all arti- 
cles (Table 6). Familiarity with t tests, 
contingency tables, ANOVA, life ta- 
bles, and nonparametric statistics gave 
access to an additional 17.5% of pub- 
lished articles, for a total of 90%. The 
remaining procedures, which each ac- 
counted for less than 3% of the 1989 
total, provided incremental access to 
the remaining 10% of articles. 


COMMENT 


The domain of this study is pub- 
lished clinical research in otolaryngolo- 
gy journals; no attempt has been made 
to encompass the entire field of otolar- 
yngology. Since the statistical analysis 


* Excludes articles that were devoid of statistical content or contained only descriptive statistics. 


tLikelihood ratio x^ P < .05. 


Includes all procedures that comprised less than 5% of total procedures. 


and study design of clinieal research 
generally exhibits greater variability 
than nonclinieal studies, it was antici- 
pated that a trends analysis would be 
more revealing if confined to clinical 
articles. In addition, consideration of 
ethics, cost, and sample size often 
make the double-blind randomized tri- 
al, the gold-standard of basic research, 
an unattainable goal for the clinical 
investigator Hence, a large part of 
such research is necessarily observa- 
tional, not experimental, with in- 
creased potential for random error and 
confounding, and consequently an in- 
creased need for appropriate statistical 
analysis. 

Clinieal research is the common ve- 
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hicle by which investigators in medi- 
eine and public health seek to provide 
optimal health care services. Translat- 


ing research into care is a complex "* 


process dependent on the aceuracy 
with which we collect, interpret, com- 
municate, and apply the results of rele- 
vant studies.” Biostatistics plays an 
integral role in this proeess by mini- 
mizing bias during collection, and con- 
trolling for the effects of ehance occur- 
rences and confounding during 
interpretation. 

Approximately 75% of otolaryngolo- 
gy research was clinical for each of 3 
years studied. A significant trend has 


occurred toward the use of more infer- y 


ential statistics in these studies. In 
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Table 6.— Statistical Content and Accessibility of Clinical Research, 1989* 


| 
Procedure 
No statistical methods 
Descriptive statistics only 


—————— 


Percent 
Articles Containing Accessibility 
Proceduret by Articlet 


218 (39.5) 
182 (27.5) 400 (72.5) 


No. (%) 


218 (39.5) 


Analysis of vatiance 26 (4.7) 479 (86.8) 
Life tables 24 (4.3) 484 (87.7) 
Pearson correlation 12 (2.2) 514 (93.1) 
Linear regression 11 (2.0) 524 (94.9) 
Multipie regression 7 (1.3) 545 (98.7) 
Multipie comparisons 4 (0.7) 548 (99.3) 
Power or sampie size 1 (0.2) 551 (99.8) 
Nonparametric correlation 1 (0.2) 552 (100.0) 
*N = 532 articles. Excludes review articles and feasibility studies. 


tTotal greater than 100%, since an article may use more than a single procedure. 


tCumulative articies that could be understood given a knowledge of the indicated procedure, and all that pre- 


cede it in *ne table. 


part, this may be explained by the 
simultaneous trend observed toward 
analytic and experimental study de- 
signs and away from descriptive sur- 
veys. Yet in 1989, 39% of clinical re- 
search articles were devoid of 
statistical content, and an additional 
33% were limited only to measures of 
central tendency and dispersion. Thus, 
72% of these articles did not contain 
inferential statistics. For comparison, 
only 40% of articles in the New Eng- 
land Journal of Medicine? and 58% of 
those in the Jowrnal of Family Prac- 
tice’ were found to have similar low 
levels of statistical usage. 

These differences are not unexpect- 
ed considering that in 1989 just over 
60% of clinical research in the journals 
studied consisted of descriptive under- 
takings, such as case reports and case 
series. If one excludes these articles, 
and considers only the remaining ana- 
lytie and experimental studies, a sig- 
nificant trend is still observed toward 
greater use of inferential statistics (Ta- 
ble 4). Although this trend is encourag- 
ing, 79 of these articles (35%) still 
failed to use inferential statistics in 
1989. Since most analytic and experi- 
mental studies are suitable for inferen- 
tial analysis, over one third may be 


| 


performing a limited evaluation of 
their data. 

The most commonly employed pro- 
cedures in both 1979 and 1989 were t 
tests, contingency tables, life tables, 
ANOVA, and nonparametric tests (Ta- 
bles 5 and 6). A survey of the 1983 and 
1984 otolaryngology literature’ found 
that Pearson correlation, simple linear 
regression, transformations, and phar- 
macokinetic modeling were also com- 
monly used. This discrepancy may be 
due to the exclusion of basic research 
from the present analysis; the outcome 
measures in clinical research consist 
more commonly of categorical, rather 
than continuous, data. Surveys of sta- 
tistical usage in other disciplines have 
in general shown a high prevalence of t 
tests, contingency tables, Pearson cor- 
relation, nonparametric tests, and AN- 
OVA; life tables and survival analyses 
are more common in otolaryngology 
and oncology journals.^^^? 

The incremental fashion by which 
familiarity with more statistical proce- 
dures permits greater access to the 
literature (Table 6) has been previous- 
ly described." An incremental ap- 
proach, however, disregards the criti- 
cal importance of broad statistical 
concepts such as study design, sam- 
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pling, variability, and bias, and their 
role in promoting statistical under- 
standing." These concepts are essen- 
tial for the user of these tests, as well 
as the reader, since the mere presence 
of statistical analysis does not neces- 
sarily imply proper statistical usage.' 
Often the most critical errors relate to 
improper research des:gn, poorly de- 
scribed methods, failure to pose a re- 
search question, or failure to distin- 
guish between independent and 
dependent variables. ' 

The most widely used test in our 
review, the f test, assumes normally 
distributed variables, or a sample size 
that is sufficiently large that the sam- 
ple means can be assumed to be ap- 
proximately normally distributed. 
Since 50% of the analytie articles pub- 
lished in 1939 contained 52 subjects or 
less," it is likely that in some of the 
studies where a ft test was used a 
nonparametrie procedur» would have 
been more appropriate The preva- 
lence of nonparametric tests in the 
journals studied has increased, and 
should continue to increase as comput- 
er packages make them as easy to 
perform as their parametric 
counterparts. 

Power or sample size calculations 
were present in less than 1% of arti- 
cles, suggesting that these procedures 
may be underutilized. Significance lev- 
els above the arbitrary level of .05 are 
routinely interpreted as negative find- 
ings; however, such studies are more 
appropriately interpreted by comput- 
ing the probability that the study 
failed to detect a true difference (beta 
error)" The closely allied concept of 
power expresses the prooability that 
the investigators could detect a true 
difference among groups. given that 
one really existed. A review of clinical 
trials in otitis media," hewever, indi- 
cated that sample sizes are often inade- 
quate to have a high likelihood of 
detecting clinically important differ- 
ences. This further highlignts the need 
for power caleulations should the null 
hypothesis fail to be rejected. 

Conversely, P values that result in 
statistical significance must be inter- 
preted in light of the tota. number of 
comparisons made, since by chance 
alone, a few hypotheses wil be reject- 
ed when the number of comparisons is 


Biostatistics — Rosenfeld & Rockette 1175 








TOUT 


Er ru c ITS T 


A Sie Tas 


large." For example, when five, 10, or 
perhaps 20 comparisons are per- 
formed, each with an alpha level of .05, 
the probabilities of making at least one 
type I error are actually .23, .40, and 
.64, respectively. Multiple pairwise 
comparison are often performed in con- 
junetion with ANOVA, yet of the 26 
articles that used ANOVA in 1989, 
only four (15%) employed special pro- 
cedures (Scheffe, Duncan, Bonferroni, 
Newman-Keuls) to prevent inflation of 
the overall alpha level. Another com- 
mon situation in which multiple P val- 
ues are generated is when a list of 
independent (predictor) variables are 
individually related to one or more 
dependent (outcome) variables. Multi- 
variate methods are an elegant solu- 
tion to this problem, but appeared in 
only seven articles in 1989 (1.3%). For- 
tunately, the proliferation of computer 
programs that produce pages of P val- 
ues derived from post hoc multiple 
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MS, Quinn FB. The reporting of statistical tech- 
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N Engl J Med. 1983;309:709-713. 
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Luttman DJ, Guernsey BG, Bienkowski AC. Spec- 
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in psychiatric journals. Am J Psychiatry. 
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comparisons has also brought the pow- 
er of sophisticated multivariate analy- 
sis within reach of the motivated clini- 
cian.” 

This study suggests that the preva- 
lence of analytic studies and inferential 
statistics in otolaryngology journals is 
increasing. Possible explanations in- 
clude the impact of the peer review 
process on the quality of biomedical 
publications, and the increased access 
to statistical techniques that clinicians 
have gained via innovative and user- 
friendly computer software. A conse- 
quence of these trends is that a greater 
level of statistical expertise will be 
expected of future writers and readers 
of the otolaryngology literature. Ideal- 
ly, this could be achieved through post- 
graduate courses integrated into na- 
tional meetings, residency programs, 
and research fellowships. Unfortunate- 
ly, a corollary to greater statistical 
usage is the potential for greater sta- 
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Effects of Pharmacologic Agents on Human 
., Keloids Implanted in Athymie Mice 


A Pilot Study 


Eric Y. Waki, MD; Roger L. Crumley, MD; James G. Jakowatz, MD 
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e The treatment of keloids remains diffi- 
cult. In experimental studies, lathyrogenic 
agents and colchicine have been shown to 
be effective in keloid prevention. Recently, 
a study was published of a new animal 
model utilizing human ksloids implanted in 
athymic mice. We used the same model to 
compare the effects of penicillamine, ace- 
tylcysteine, colcħicine, and triamcinolone 
acetonide. Unexpectedly, all keloids im- 
planted showed a growth peak at 4 weeks 
and then regression in s:ze. Histologic sec- 
tions of the implanted keloids revealed pe- 
ripheral vascularity, collagen bundles simi- 
lar to the parent keloids, and no evidence of 
implant rejection. After 3 weeks, the mice 
treated with the !athyrogenic agents exhi- 
bited a higher rate of regression when com- 
pared with the control mice. While triamcin- 
olone acetonide may have prevented keloid 
implant growth, drug texic reaction may 
have been a factor. 

(Arch Otolaryrgo! Head Neck Surg. 
1991;117:1177-1181) 
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Fo Cone represent excessive scar- 
ring due to abnormal deposition of 
collagen from a dermal injury. They 
overgrow the boundaries of the origi- 
nal wound and, unlike hypertrophic 
scars, do not regress over time.' They 
usually occur in areas of thick skin and 
increased tension; common areas in- 
clude the chest, deltoid, upper back, 
face, ears, and neck. The problem of 
keloid prevention and management 
continues to be unsolved. Treatment 
modalities include surgical excision, 
cryotherapy, radiotherapy, laser sur- 
gery, pressure, and corticosteroid ad- 
ministration.” 

The mainstream of pharmacologic 
therapy is the administration of intra- 
lesional corticosteroids, which produce 
varying degree of success. A hypo- 
thetical basis for control of surface 
scarring in human beings is lathyrism; 
this produces poorly cross-linked colla- 
gen, which is more susceptible to di- 
gestion by tissue collagenase activity. 
Peacock! has treated patients with ab- 
normal deposits of surface scar by ex- 
cising the scar, inducing lathyrism, 
and administering colchicine. This reg- 
imen was thought to correct abnormal 
balance between collagen synthesis 
and collagenolysis and result in a 
smaller scar with improved physical 
properties. Lathyrogenic agents such 
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as acetyleysteine and penicillamine 
have also been used to delay and de- 
crease the amount of scar contracture 
in experimentally induced subglottic 
stenosis and esophageal strictures us- 
ing animal models. ** 

Basic science research has been lim- 
ited owing to the lack of an animal 
model. Recently, Sheltar et al’ devel- 
oped an animal model where human 
keloid tissue was implanted in athymic 
mice. They reported that human keloid 
tissue essentially maintained the same 
structural patterns and glycosamino- 
glycan distribution for at least 60 days 
after implantation.” The study was 
confirmed by independent studies pub- 
lished by Estrem' and by Kischer et 
al.” They transplanted keloid tissue 
and cultured keloid fibroblasts and re- 
produced keloids resembling the par- 
ent lesion. 

The purpose of this study was to 
compare the effect of different lathyro- 
genic agents (penicillamine and acetyl- 
cysteine), colchicine, and corticoste- 
roids on the growth of human keloids 
implanted in athymic mice. 


MATERIALS AND METHODS 


Thirty-six homozygous (nu/nu) female 
athymic mice, obtained at the age of 6 to 8 
weeks (Charles River Animal Supplier, Wil- 
mington, Mass), were used in this experi- 
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ment. They were kept in presterilized cages 
and placed in a laminar flow environment. 
They were fed sterilizable mouse food and 
given sterilized water to drink. 

Human keloid tissues were obtained from 
excess surgical specimens after removal 
from the following patients. 


Specimens 


An 18-year-old black woman presented 
with the history of keloids on both earlobes 
resulting from piercing the ears 11 months 
before evaluation. The specimens were ex- 
cised and the wound closed primarily. 

A 27-year-old black man had pierced his 
left ear at the age of 24 years; a keloid had 
developed after removal of the earring 6 
months before examination. There was no 
history of or evidence on physical examina- 
tion of an infection. The keloid was excised 
and closed primarily. 

A 22-year-old black woman had had her 
ears pierced at the age of 12 years; keloids of 
the earlobes had developed, which were ex- 
cised and cauterized at the base. She again 
had her ears pierced at 19 years of age, and 
again the keloids developed and were excised 
and closed primarily. 

All three excised specimens were used in 
our study. The tissue was placed in saline- 
soaked gauze in a sterile container until im- 
planted. Under sterile conditions, the ke- 
loids were deepithelialized and sectioned into 
1-mm’ cubes. All implants of tissue were per- 
formed within 4 hours after removal. After 
pentobarbital sodium anesthesia, the 1-mm* 
keloid tissue was inserted through a 1-cm 
incision into a subcutaneous pouch on the 
thorax bilaterally. Thus, each mouse carried 
two keloid implants. The incisions were 
closed with 5.0 nonabsorbable monofilament 
suture, and a sterile dressing was placed and 
removed after 5 days. Each of the three ke- 
loid specimens was implanted in 12 mice. 

The mice were divided into six groups each 
containing six mice, each group having two 
mice with each of the three-patient speci- 
mens. The pharmacologic agents were ad- 
ministered 5 days after implantation of the 
keloids. Group A was the control and re- 
ceived no treatment. Group B was adminis- 


Weight, g 
_ SS 
After 
implantation 
(Death) 


Before 
Implantation 


Group 


tered approximately 0.05 mL of triamcino- 
lone acetonide, 40 mg/mL, intralesionally 
every 2 weeks. Group C was given weekly 
intralesional injections of acetyleysteine, ap- 
proximately 0.05 mL of a 20% solution. 
Group D was treated with daily doses of ace- 
tyleysteine, 0.1 mL of a 20% solution, via 
intraperitoneal injection. Group E received 
penicillamine as an oral preparation of 2 
mg/mL of sterile water to replace the drink- 
ing water. Group F received daily doses of 
colchicine, 0.005 mg/100 g of mouse weight, 
via an intraperitoneal route. The dosage was 
determined by the volume and concentration 
of the drug tolerated by the test mice before 
the beginning of the experiment. 


The volume of the keloid implant and the 
weight of the mice were measured weekly by 
external means. This process required seda- 
tion until removal of the lesion at the termi- 
nation of the experiment. 

After 8 weeks of drug therapy, each zroup 
of mice was killed. The keloid implants were 
removed surgically and placed in a 4% form- 
aldehyde solution to be later studied for his- 
topathologic preparation involving hematox- 
ylin-eosin staining. If the keloid implant was 
not found, the skin and subcutaneous tissue 
were removed and studied. 

Methods 

The size of the keloid implant was mea- 

sured using a standard caliper. The keloid 





Fig 1.—Human keloid implanted in athymic mouse is found to be invested in the muscle-panniculus 
fascia after 9 weeks. 


Fig 2.—The growth of human keloid implants in athymic mice during drug therapy. Closed circles ^ 
indicate controls; closed squares, group given intralesional acetylcysteine; open tiangles. group 
given colchicine; open circles, group given triamcinolone acetonide; open squares, group given 
acetylcysteine; and closed triangles, group given penicillamine. 
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implant volume T calculated using the fol- 
lowing equation: 
Volume = /3X(D: x D, x D,)/2, 

D, is width, and D, is 
thickness: volum= was expressed in cubic 

millimeters. 

RESULTS 
Mice Growth 


All the grouss demonstrated normal 
weight gain 
group B, th 
steroid toxic -eacticn involving thin 
fragile skin, lcss of muscle mass, and 


weight loss. The average weight for 


the other groups ranged from 23.4 to 
25.2 g, while the average for group B 
was 19.5 g (Table). Death occurred in 


two miee at the fifth week of drug 


therapy, one ir group C and the other 
in group F; the cause was intraperito- 
neal hemorr after drug injection. 
No evidence cf postoperative wound 
infections or surgical complications 
was noted in oer stucy. 


Keloid mplant Growth 


Growth of | ke-oid implant was 
observed from 2ach o^ the three human 
keloid specimens harvested. Unex- 
pectedly, the keloic implant in all 
groups showed an initial growth spurt, 


, usually occurring in the fourth week 


: * after implanta.ion, and then a slow 


regression cont nuing until death. Only 
one large variation in the implant 
growth was observed. One specimen 
from group E grew te a volume of 55.0 
mm'; the next closest specimen was 
28.3 mm’. These were from different 
human keloids. 

When the s&udy was terminated, 
most of the kelwid implants were found 
to be invested in the muscle-panniculus 
fascia (Fig 1). Cross examination of the 
keloid implant at death revealed an 
oval, soft, white mass compared with 
the cubic, firm keloid before 
implantation. 

Figure 2 demonstrates the average 
volume growth pattern for each group 
over the 8-weez peried of drug thera- 
py. Group A showed growth of the 
keloid implant until the fourth week 
after implantation. The average vol- 
ume wa: 13.7 mm’. Then a slow re- 
gression in voimme eccurred, with a 
6.96-mm volurae at death. Group B, 


w^ which was administered the intrale- 


sional tr:amcinclone tierapy, had a flat 


pt for group B. In 
appezred to be signs of 
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Fig 3.— Top and bottom, Human keloid removed from the earlobe of a 22-year-old black woman, 
demonstrating broad refractile collagen fibrils (nematoxylin-eosin, x 40 100). 


peak, representing poor growth of the 
keloid implants compared with the con- 
trol group. At the fourth week, the 
average volume was 7.2 mm’. The re- 
gression appeared much slower than in 
the other groups. The average keloid 
volume of group B at death was 4.1 
mm”. Peak growth occurred at the 
third week after implantation (average 
volume, 12.5 mm’) for group C, receiv- 
ing the intralesional acetylcysteine. 
Regression at the ninth week showed 
an average volume of 7.8 mm". Group 
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D (given intraperitoneal acetyleys- 
teine) demonstrated a curve similar to 
that of group A, but with a greater 
volume reduction of 3.6 mm’ compared 
with the control group. The lathyro- 
genic agents had similar graph slopes. 
Group E, given penicillamine, also 
showed regression at the end of the 
experiment, with an average keloid 
volume of 2.9 mm’. The group adminis- 
tered colchieine, group F, showed a 
growth curve similar to that of the 
control group. 
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Fig 4.— Top and bottom, The keloid implant was loosely encapsulated with collagen, and vessels 
penetrated this capsule along with the collagen bundles (hematoxylin-eosin, x 40 100). 


Histopathologic Preparation 


The three specimens obtained were 
found to have broad refractile collagen 
fibrils in nodules representing keloids 
(Fig 3). Figure 4 demonstrates the 
implant after removal. In general, the 
keloid implants we examined demon- 
strated an absence of cellular degener- 
ation, inflammatory cell infiltration, an 
infectious process, or evidence of re- 
jection. The collagen bundles in the 
implants resembled the parent keloid 
specimen except for occasional areas 


where, between and around the colla- 
gen fibrils, there was a loss of collagen 
density. Loose collagen encapsulated 
the keloid implant, and vessels pene- 
trated this capsule, which probably 
represented revascularization of the 
implant. Active cells were seen at the 
periphery. Most of these cells resem- 
bled fibroblasts. 


COMMENT 


Implantation of human keloids into 
athymic mice is a new animal model. 
Estrem' implanted 1 mm? of human 
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keloid and observed a raised subcuta- 
neous mass at 2 weeks after implanta- 
tion; the size stabilized at 2.8 tc 18.0 
mm in diameter, with an average of 6. 
mm at the time of death at 2 months. 
In another independent study, Kischer 
et al' used a 5x8x5-mm keloid im- 
plant in athymie mice and only ob- 
served a regression analvsis slope of 
0.736; in about 67 days, the keloid 
implant would decrease by 50%. Unex- 
pectedly in our control, group A, we 
observed an initial growth spurt until 
the fourth week after implantation and 
then regression. This differs from the 
two previous studies, though Kischer 
et al used a larger keloid implant” 
Possible explanations may involve re- 
jection of the keloid implants, produc- 
tion of collagenase from the mouse 
cells to degrade the keloid, outgrowth 
of the vascular supply, or loss of the 
collagen synthesis gene regulator feed- 
back mechanism by the keloid 
fibroblast. 

Histologic evaluation of keloid im- 
plants in athymic mice has been re- 
ported by two separate studies. Es- 
trem’ described the implant having 
broad refractile bands of eosinophilic 
collagen closely resembling the parent 
keloids except for a lesser cellular den- 
sity. The cell population consisted o 
predominant lymphocytes and fibro- 
blasts, with occasional mast cells iden- 
tified. Several of these lesions were 
walled off from the host mouse by a 
pseudocapsule. Sheltar et al’ claimed 
the implants retained their viability 
and original histologic character and 
stated that there was no evidence of 
inflammatory cell infiltration, but 
there apparently was revasculariza- 
tion. The second study of Kischer et alë | 


followed the keloid implanted in athy- ~~ 


mic mice for 246 days and found that 
the implants retained virtually all their 
original histologic character regardless 
of the length of implantation. These 
investigators believed that none cf the 
implants demonstrated any change in 
collagen density or architecture and 
that the keloid implants were encapsu- 
lated with variable-thickness collagen 
bundles, usually thin and loosely fixed 
to the muscle fascia. 


In our study, the keloid implants 


were also found to have revasculariza- ** 


tion through the loose collagen encap- 
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sulation. In the encapsulated collagen, 
active eells mostly resembled fibro- 
blasts (whether thev were human or 


*,^ mouse eells could not be determined). 


The implants in the control, group A, 
had dense collagen bundles with a few 
implants showing areas of loose colla- 
gen around the collagen bundles. The 
implants did not demonstrate collagen 
nodules, and by :he definition of 
Kischer et al, this would not be a 
keloid. However, the collagen bundles 
resemble the crigina! keloid and can be 
a part of a nodule. 

Along with surgery, intralesional 
triamcinolone is one of the few accept- 
ed medical therapies for the treatment 
of kelæids.* Cortieosteroids are be- 
lieved to decrease collagen synthesis 
and increase degradation by decreas- 
ing levels of eollagenase inhibitors." 
This may explain the lack of growth of 
the keleid implant in this group. The 
triamcinolone dosage appeared to 
cause systemic toxic reaction by the 
apparent lack of weight gain in the 
mice. Thus, the results may have been 
caused by the effects of steroid toxic 
reaction or a direct effect of the drug. 

Lathyrism produces poorly cross- 
linked collagen. The lathyrogenic ef- 
fects of penicillamine are caused by 


E chelating lysyi-derived aldehyde con- 


densatien bonds after they are formed, 
and by chelating copper, a cofactor of 
lysyl oxidase.’ Penicillamine complete- 
ly blocks cross-linkage of newly formed 
trophocollager." Therefore, some 
cross-linking should be inhibited. Ace- 
tyleysteine interferes with disulfide 
bone fermatien, which appears in 
cross-linking of type III collagen. 
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5. Liu A, Richardson M. Effects of N-acetylcys- 
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injury. Ann Otel Rhinol Laryngol. 1985;94:471- 
482. 
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athymic mice for the study of human keloids. Proc 
Soc Expl Biol Med. 1985;179:549-552. 

T. Estrem S. Implantation of human keloid into 


These intermolecular disulfide bonds 
in collagen stabilize the macromolecu- 
lar structure and also the interfibrillar 
components of collagen as well as the 
extracellular matrix." 

Peacock hypothesized that lathyro- 
genic-induced, poorly cross-linked col- 
lagen in keloids may be more suscepti- 
ble to digestion, since studies on 
collagen fibril cross-linking demon- 
strate that the degree of cross-linking 
affects the susceptibility of collagen to 
collagenase degradation." Group C, 
given weekly intralesional acetylcys- 
teine, demonstrated a peak growth 2 
weeks earlier than the control. Later, 
a second rising occurred at the fifth 
and sixth weeks. No gross influences 
could be concluded. 

Daily usage of lathyrogenic agents in 
groups D and E demonstrated a re- 
gression at study termination but not 
at the peak growth. This finding corre- 
lates with the predicted effects of lath- 
yrism causing susceptible, poorly 
cross-linked collagen but not affecting 
collagen synthesis. Keloids are com- 
posed of 94.7% type I collagen; the 
remainder is type III and IV colla- 
gen." Therefore, penicillamine would 
be expected to have a greater influence 
than acetyleysteine, as seen in Fig 2. 
The lathyrogenic agents appear to 
have an influence on the keloid im- 
plant's growth pattern. 

Colchicine has been advocated as a 
collagenase stimulator.” A direct mea- 
surement of collagenase activity con- 
firmed this deduction when it was ad- 
ministered to rats, but the significant 
elevation of collagenase activity indi- 
cated that digestion of recently synthe- 
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sized collagen was the major biologic 
process." Follow-up studies showed 
reduction of total collagen deposition 
and breaking strength of wound tissue 
in colchicine-treated animals, but the 
effect may have been caused by gener- 
al toxie reaction, although a specific 
effect of colchicine on collagen metabo- 
lism cannot be ruled out.” The mice in 
group F did not demonstrate evidence 
of colchicine toxic reaction, and the 
keloid implants did not demonstrate a 
large variation compared with the con- 
trol group. This may have been due to 
a drug level too low to cause an influ- 
ence on the growth ef the keloid 
implant. 

Problems occurred in this study 
when an unexpected growth curve de- 
veloped in the animal model, and this 
led to commenting on the pharmaco- 
logic effects on keloid implant growth 
and regression. Many faetors could in- 
fluence the outcome of this study, ie, 
the use of three different keloid speci- 
mens, the various activity levels of 
keloid fibroblast occurring throughout 
the specimen, and variable growth pat- 
terns of the keloid implants as seen in 
previous studies. 

These are a few of the difficulties 
one must consider in this animal mod- 
el. Future studies might involve titrat- 
ing drug dosages to eliminate toxic 
effects, titrating maximum dosage, or 
combining drug regimens. 
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Clinical Notes 


Intravascular Papillary Endothelial 


Hyperplasia in the Maxillary Sinus 


A Benign Lesion That May Be Mistaken for Angiosarcoma 


Yoram Stern, MD; Diana Braslavsky, MD; Karl Segal, MD; Thomas Shpitzer, MD; Aristide Abraham, MD 


e Intravascular papillary endothelial hy- 
perplasia is a vascular benign lesion bear- 
ing some similarities to malignant angio- 
sarcoma. To the best of our knowledge, it 
has never been described within the para- 
nasal sinuses. A case of such a lesion 
within the maxillary sinus appearing in a 
17-year-old boy who presented with uni- 
lateral facial pains and proptosis is re- 
ported. The lesion, despite its benign na- 
ture, extended to the ethmoidal cells and 
nasal cavity and pressed the floor of the 
orbit. Clinically and histopathologically it 
may be mistaken for an angiosarcoma. An 
awareness of this similarity and the fea- 
tures in which it differs from angiosarcoma 
will prevent incorrect diagnosis and inap- 
propriate treatment. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1182-1184) 


ntravascular papillary endothelial 
hyperplasia (IPEH) is an exuber- 
ant, benign proliferation of endothe- 
lial cells within the lumen of a pre- 
existing vessel or vascular malfor- 
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mation. The lesion was initially 
described by Ewing? and then by 
Masson,’ who considered it a true neo- 
plasm or “vegetant intravascular he- 
mangioendothelion." Henschen* later 
proposed that these changes were the 
result of an unusual reactive repara- 
tive response of endothelial cells to in- 
flammation and stasis within the vas- 
cular bed. The question of pathogene- 
sis remains controversial. 

The differential diagnosis of this le- 
sion, especially the features differen- 
tiating it from angiosarcoma with 
which it may most easily be confused, 
have been emphasized by several 
authors.** Intranasal IPEH has been 
reported? but to the best of our 
knowledge, this is the first description 
of such a lesion within a paranasal si- 
nus. 

The present case documents IPEH 
within a maxillary sinus. The clinical 
course and histopathologic features 
could have been mistaken for an an- 
giosarcoma or other malignant neo- 
plasm. 


REPORT OF A CASE 


A 17-year-old boy presented with a 5- 
year history of frontal headaches and pains 
over his right cheek that had recently 
increased. He had been diagnosed in the 
past as suffering from chronic sinusitis, 
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Fig 1.—Contrast-enhanced coronal computed 
tomographic scan showing a large mass in the 
right maxillary sinus pressing the orbita’ floor 
and extending to the ethmoidal sinus ard na- 
sal cavity. 


treated by antibiotics and antihistamines. 
A few weeks prior to admission, the boy 
noticed protrusion of his right eye. 

On examination, proptosis of the right 
eye and slight ptosis of the right upper eye- 
lid were noted. There was no obvious swell- 
ing over the maxillary or frontal sinuses. 
Anterior rhinoscopy demonstrated devia- 
tion of the nasal septum to the right in as- 
sociation with a large left inferior concha 
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Fig 2.—Proliferating papillary structures within avascular space (hema- 


toxylin-eosin, X 100). 
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Fig 4.—Fibrin is present in some of the papillae (hematoxylin-eosin, 
X250). 
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Fig 6.—Organizatien of the thrombotic mate- 
rial (hematoxylin-eosin, X400). 


and inflamed nasal mucesa without pus. A 
sinus roentgenogram demonstrated cloud- 
ing of the entire maxillary sinus. On irriga- 
tion of the right maxillary sinus, 20 mL of 
fresh blood was aspirated. 

Computed tomography of the paranasal 
sinuses revealed a large mass of soft-tissue 
density filling the right maxillary sinus. 





eosin, X250). 


Through a large defect in the posterosupe- 
rior wall the lesion penetrated to the eth- 
moidal cells and nasal cavity on the same 
side and pressed the floor of the orbit. The 
mucosa of the left maxillary sinus appeared 
swollen (Fig 1). Selective angiography of 
the right maxillary artery demonstrated 
slight tension of the blood vessel within the 
maxillary sinus and a small pseudoaneu- 
rysm at the sinus base. 

The right maxillary sinus was explored 
via Caldwell-Luc procedure. Within the si- 
nus we noticed a large cyst that was filled 
with thick fluid. The cyst was opened and 
excised in continuity with a polypoid tissue 
that also filled the right ethmoidal cells. 
The postoperative period was free of com- 
plieation and the patient was discharged 
from the hospital, showing steady reduc- 
tion of his right eye's proptosis. During 6 
months follow-up we noticed a considerable 
reduction of the proptosis and the patient 
had no complaints. 
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Fig 5.—Presence of a 


Fig 3.— Swollen endothelial cells (arrow) lining the-papillary structures 
(hematoxylin-eosin, X400). 
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nastomosing vascular channets (hematoxylin- 


MATERIALS AND METHODS 


Tissue from the lesion was fixed in 10% 
neutral buffered formaldehyde solution, 
was examined grossly, proeessed routinely, 
and embedded in paraffin; sections were cut 
for staining with hematoxylin-eosin. 


PATHOLOGIC FINDINGS 
Macroscopic Fincings 


A purple-red cystic mass containing 
clotted blood measuring 3 X 2 X 2 em was 
received for macrosccpic examination, sur- 
rounded by a fibrous pseudocapsule. 


Micrcscop c Findings 


Endothelium-lined papillary structures 
within a dilated vascular spaee of an inter- 
mediate-sized artery were present (Fig 2). 
The papillary structures were composed of 
a single layer of sometimes swollen endo- 
thelial cells (Fig 3). 

The stalk of the papillary structures con- 
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tained fibrin (Fig 4) or a minute central lu- 
men also lined by endothelium. No necrosis, 
no pleomorphism, and no mitotic figures 
were present. The papillary structures 
sometimes fused and a spongelike mesh- 
work of anastomosing vascular channels 
were found (Fig 5). Large amounts of 
thrombotic material was present (Fig 4), 
sometimes showing organization (Fig 6). 


COMMENT 


The general morphologic features of 
the lesion are consistent with a diag- 
nosis of intravascular papillary endo- 
thelial hyperplasia within a preexist- 
ing, partly thrombosed vessel or vas- 
cular malformation. 

Some authors continue to consider 
IPEH a true neoplasm,”!*’* but most 
investigators now support the conten- 
tion that it originates as an unusual 
form of organizing thrombus.'****"" It 
is now thought that a thrombus occurs 
first and serves as a matrix for the in- 
growth of the papillary structures.’ 
The resemblance of IPEH to angio- 
sarcoma has been emphasized by sev- 
eral authors.** Clearkin and Enzinger! 
described 44 cases reviewed by the 
Armed Forces Institute of Pathology, 
Washington, DC. Many of these cases 
were sent there because of suspicion of 
angiosarcoma. Only 10 lesions were 
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found in the head and neck, and none 
of these were within the nasal cavity. 
Kuo et all’ described 17 cases of subcu- 
taneous vascular lesions, which they 
called Masson’s pseudoangiosarcoma. 
Ten of the cases involved the head and 
neck. In two cases of this series, the 
original histologic diagnosis was an- 
giosarcoma. Most cases reported in the 
literature occurred in the skin or su- 
perficial subcutaneous soft tissue, but 
intracranial,’ intraorbital,’ intra- 
articular, and oral" IPEHs have been 
documented. 

Intravascular papillary endothelial 
hyperplasia must be distinguished 
from malignant angiosarcoma. Close 
similarities include the formation of 
multiple papillae and prominent hy- 
pertrophy of endothelial cells, which 
may show suspicious nuclear atypia, as 
in our case. A clear differential diag- 
nosis is made possible by the following 
features of IPEH**: (1) cireumscrip- 
tion and intravascular confinement 
(angiosarcomas are rarely intravascu- 
lar and tend to invade surrounding 
tissues); (2) intimate association with 
thrombus; (3) lack of necrosis and solid 
areas; and (4) absence of mitotic fig- 
ures and cellular pleomorphism. The 
clinical course and the radiologic find- 


References 


1976;30:1227-1236. 

8. Barr RJ, Grahan JH, Sherwin LA. Intravas- 
cular papillary endothelial hyperplasia: a benign 
lesion mimicking angiosarcoma. Arch Dermatol. 
1978;114:723-726. 

9. Stevens DJ. Papillary endothelial hyperpla- 
sia in the nose. J Laryngol Otol. 1988;102:935-937. 

10. Chen DJ, Kuo T. Giant intracranial Mas- 
son's hemangioma. Arch Pathol Lab Med. 1984; 
108:555-556. 

11. Wehbe MA, Otto NR. Intravascular papil- 
lary hyperplasia in the hand. J Hand Surg. 
1986;111:275-279. 

12. Parlin DA. Localized primary cutaneous 
intravascular papillary endothelial hyperplasia. 
J Am Acad Dermatol. 1981;4:316-318. 

13. Kreutzer A, Smith RM, Trefny FA. Intra- 
vascular papillary endothelial hyperplasia: light 
and electron microscopic observation of a case. 
Cancer. 1978;42:2304-2310. 


Arch Otolaryngol Head Neck Surg—Vol 117, October 1991 


ings in the present case could have 
been mistaken for angiosarcoma or 
other malignant neoplasm. The lesion, 
despite its benign nature, extended to 
the ethmoidal cells and nasal cavity 
and pressed the floor of the orbit, 
causing pain and unilateral proptcsis. 
Only careful histopathologic observa- 
tion enabled us to distinguish between 
the two lesions. Clearly, awareness of 
the presentation within the paranasal 
sinuses of this entity and the histo- 
pathologic features that differentiate 
it from angiosarcoma are essential to 
avoid erroneous diagnosis of malig- 
nancy and unnecessary, potentially 
harmful therapeutic measures such as 
radical surgery or irradiation. Experi- 
ence with these lesions in other sites 
has shown an excellent prognosis with 
cure by simple excision.*"® 

Intravascular papillary endothelial 
hyperplasia is a very rare lesion of the 
nasal cavity. To the best of our knowl- 
edge, this is the first report of such a 
lesion within the paranasal sinus. 
Clinically and histologically it may be 
mistaken for an angiosarcoma. An 
awareness of the possibility of confu- 
sion and careful observation will pre- 
vent incorrect diagnosis and inappro- 
priate treatment. 
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of the Head and Neck in Children 
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e The role of surgery in the treatment of 
rhabdomvosarcoma of the head and neck 
has diminished during the past 25 years. 
Treatment of this tumor in the pediatric 
population has involved radical radiation 
therapy and chemotherapy with little or no 
role for surgery. However, the potential ef- 
fect of irradiation on facial growth and the 
appearance of secondary irradiation-in- 
duced tumors has raised the question as to 


| whether surgery may once again play a role 
, finthe treatment of these patients. Advances 


y-* 


in skull base and reconstructive surgery 
and microsurgical techniques have permit- 
ted a reconsideration oí initial ablative sur- 
gery. Theshead and neck surgical team must 
be prepared to respond in those patients in 
whom craniofacial deveiopment is at risk or 
recurrence has occurred after radical che- 
motherapy and/cr radiation therapy. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1185-1 788) 


he role of surgery in the treatment 

of rhabdomyosarcoma of the head 
and neck has been drastically reduced 
during the past 25 years. Prior to the 
1960s, ablative surgery played a signif- 
icant role in the treatment of this 
disease. Wide excision with or without 
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small-field, low-dose radiation therapy 
was the therapy usually recommend- 
ed. Because the survival rate was 
poor, ranging between 5% and 9%, and 
the results disfiguring, this modality 
eventually began to lose favor." 

The introduction of new chemother- 
apeutic agents in the early 1960s 
brought a dramatic improvement in 
survival rates. Vincristine sulfate, dac- 
tinomycin, cyclophosphamide, and 
doxorubicin hydrochloride (Adriamy- 
cin) constituted the base of treatment 
protocols. Soon it became apparent 
that combinations of these agents were 
even more effective. More recently, 
agents such as ifosfamide, etoposide 
(VP-16), and cisplatin have been added 
to some protocols.* 

Dactinomycin and doxorubicin were 
found to potentiate the action of radia- 
tion therapy.’ This activity was noted 
when radiation therapy was undergo- 
ing dramatic changes with the intro- 
duction of cobalt 60. It soon became 
apparent that the careful integration of 
radiation therapy and chemotherapy 
dramatically improved survival rates 
for children with this devastating tu- 
mor. This led to a dramatic reduction 
in the role of surgery. Survival rates 
as high as 96% were being reported 
using these updated techniques.” 

The experience of combination ther- 
apy is approaching 25 years. Well- 
documented complications of this form 
of therapy include toxicity, arrest in 
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growth of the craniofaeial skeleton, 
and the appearance of new tumors 
within the field of irradiation.’* These 
reports have forced the head and neck 
oncologist-surgeon to evaluate more 
carefully each individual patient as to 
the most appropriate treetment modal- 
ity. These complications and the ad- 
vent of new surgical techniques, in- 
cluding craniofacial anc skull base 
surgery, microvascular techniques, 
and nerve grafting proeedures raise 
the question as to whether surgery 
may once again play a major role in the 
treatment of pediatric head and neck 
tumors. 

Two patients are presented that 
demonstrate the role of radical surgery 
to control local disease, and the use of 
new reconstructive techniques to 
achieve a satisfaetory aesthetic and 
functional result. Surgery can be a 
useful alternative to radiation therapy 
in selected patients, especially in eases 
of recurrence or in those areas at 
risk for craniofacial developmental 
anomalies. 


REPORT OF CASES 


CASE 1.— A 5-year-old chi:d was referred 
to The Children’s Hospital, Boston, Mass, 
with a diagnosis of recurrent rhabdomyosar- 
coma with ulceration of the skin of the left 
upper cervical area. The patient had previ- 
ously received a full course ofradiation ther- 
apy and chemotherapy for the primary lesion 
in the left infratemporal fossa. He remained 
disease free for approximately 9 months be- 
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fore the new mass appeared; a biopsy speci- 
men of the mass revealed recurrent embryo- 
nal rhabdomyosarcoma. Magnetic resonance 
imaging and computed tomographic scan 
confirmed the presence of a residual lesion in 
the infratemporal fossa without evidence of 
intracranial extension (Fig 1). Findings from 
systemic examination for metastases were 
normal. 

In light of the full prior course of radiation 
therapy, radical surgical resection was of- 
fered to the family and was accepted with the 
clear understanding that this would involve 
sacrifice of multiple cranial nerves. Surgery 
was undertaken by the team of otolaryngolo- 
gy, neurosurgery, plastie, and maxillofacial 
surgeons. A bifrontal craniotomy with bicor- 
onal dissection was performed with exten- 
sion ofthe incision behind the auricle and into 
the upper part of the neck. A 10 x 9-em seg- 
ment of skin was removed en bloc with the 
tumor, pterygoid muscles, temporal mus- 
cles, and bone of the cranial base. This area 
was outlined in the incision (Fig 2). The mid- 
dle eranial fossa was entered and the floor 
was removed to rule out the possibility of 
intracranial extension. This also facilitated 
dissection from above. The tumor appeared 
to be intimately involved with the trigeminal 
nerve (V) and the facial nerve (VII), both of 
which were sacrificed. Dissection extended 
medially to the level of the medial pterygoid 
plate and it was possible to excise the tumor 
mass completely with clear margins. The ca- 
rotid artery was identified and preserved 
during this dissection (Fig 3). The main trunk 
of the facial nerve was identified and marked 
at the level of the stylomastoid foramen and 
the peripheral branches of the facial nerve 
were also identified and marked for grafting 
(Fig 3). 

The final resection defect extending from 
the upper part of the neck to the cranial base 
required bone, nerve, and skin replacement 
as well as soft-tissue bulk. A rectus abdo- 
minus myocutaneous flap was used to fill the 
defect and to provide full-thickness skin cov- 
erage to the cheek area. Nonvascularized 
sural nerve eables were used to reestablish 
integrity of the facial nerve, and autogenous 
free iliac crest cortico-cancellous bone grafts 
were used to replace the cranial base (Fig 4). 

Intercalated cable nerve grafts were su- 
tured to the main trunk of the facial nerve 
approximately 1 em beyond the stylomastoid 
foramen with 11.0 nylon sutures. The cables 
were then split distally and joined to six indi- 
vidual branches ofthe facial nerve. 

A precise template of the soft-tissue defect 
was fashioned from a rubber Esmarch before 
the ipsilateral rectus abdominus flap was 
harvested. Tissue requirement included a 7- 
em vascular pedicle to the upper neck recipi- 
ent vessels, a large amount of muscle to fill 
the infratemporal defect, fascia to ensure a 
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Fig 1.— Magnetic resonance imaging scan showing soft-tissue mass in infratemporal fossa. 


seal for the middle cranial fossa bone graft, 
and a large cutaneous portion to provide ex- 
ternal cheek coverage. The entire muscle 
was harvested from xiphoid to pubis and the 
skin island was positioned at the level of the 
umbilicus, where perforating nutrient ves- 
sels to the skin are most numerous. A 6 x 5- 
em segment of anterior rectus sheath was 
included on the upper portion of the muscle, 
which was sutured directly below the cranial 
base reconstruction. The fascial donor defect 
in this area was closed with wide undermin- 
ing. Through an extended paraumbilical inci- 
sion, the flap vascular pedicle was isolated 
down to the level of the femoral artery. , 

The myocutaneous flap was detached, in- 
set, and then first revascularized with an 
end-to-end anastomosis to the 1.1-mm supe- 
rior thyroid artery and a much larger vein 
using 10.0 suture material. Despite preoper- 
ative irradiation, the intimal surfaces of 
these vessels appeared normal and minimal 
perivascular fibrosis was noted. Monitoring 
of the flap was continued with clinical exami- 
nation and external Doppler examination of 
the pedicle distal to the microanastomosis. 
The wound was then closed in layers and the 
patient recovered uneventfully (Fig 5). Mo- 
tion was noted in the left cheek approximate- 
ly 6 months after surgery. Unfortunately, 
the patient died 3 years later of distant meta- 
static disease. 
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CASE 2.—A 3-year-old boy presented to 
the emergency department with a 2-week 
history of gradually inereasirg inspiratory 
stridor and difficulty swallow.ng. A lateral 
neck roentgenogram revealed a large su- 
praglottic mass, and endoscopic examination 
revealed a paraglottic eystic lesion that on 
biopsy specimen proved to bean embryonal 
rhabdomyosarcoma. The lesion involved the 
right supraglottic area with extension into 
the right piriform sinus. A fill metastatic 
evaluation revealed no evidence of cistant 
disease. Owing to the tumor’s location, it was 
believed to be completely resectable, but it 
was also believed that it was not amenable to 
a partial laryngectomy. After eonsu tation 
with several pediatric radiotherapists, it was 
decided that a full tumor dose-of irradiation 
would have rendered the laryrx permanent- 
ly infantile and more importan-ly would have 
exposed the patient to the p«tential for an 
irradiation-induced tumor at adater date. To- 
tal laryngectomy was thus recommended 
and performed (Fig 6). Histologic examina- 
tion of the resected larynx confirmed the 
diagnosis of embryonal rhabdomyosareoma. 

The patient had undergome vincristine, 
dactinomycin, and cyclophosplamide chemo- 
therapy prior to surgery, and postoperative- 
ly this therapy was continued accorcing to 
protocol. There were no poste perative com- 
plications. The patient achieved esophageal 
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Fig 2.— Tumor mass anterior to left auricle with 
involved skin. Resection margin has been 
demarcated. 


Fig 5.—Wound 
reconstruction. 


closure with skin defect 


speech, and 13 years after surgery has no 
evidence of recurrence. 


COMMENT 


Rhabdomyosarcona is the most 
common soft-tissue neoplasm of the 
head and neck in the pediatric age 
group, with most patients presenting 

*’* before the age of 6 "ears." The tumor 
usually presents as £ painless mass in 





Fig 3. — Residual defect after resection showing 
middle fossa dura (D), medial pterygoid plate 


(arrow), and peripheral branches of facial nerve. 


Fig 4. — Reconstruction with bone graft (B), myo- 
cutaneous flap (F), and nerve grafts in place. 





Fig 6.—Left, Tumor specimen showing involvement of right paraglottic region. Right, Reconstructed 


stomal area. 


the head and neck region (38%). The 
orbit is the most frequently involved 
site (81%) where the tumor usually 
presents with rapidly developing, un- 
explained proptosis. The next most 
frequent sites of involvement are the 
oral cavity and pharynx (29%), the face 
and neck region (24%), and the ear and 
sinuses (9%)." Nasopharyngeal or para- 
nasal sinus involvement should be sus- 
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pected if nasal obstruction or epistaxis 
is seen. Those children with temporal 
bone involvement are frequently mis- 
diagnosed as having otitis media be- 
cause of the onset of a painless aural 
discharge. The salivary gland and 
mandibular region are usually the least 
frequently involved areas (7%).° 

All patients should be carefully ex- 
amined for metastatic disease and even 
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Metastatic Evaluation" 


Types of Studies 


Laboratory 
CBC, platelet count, reticulocyte percentage, white blood cell differential count 
AST, LDH, alkaline phosphatase, total and direct bilirubin 
Serum urea nitrogen, creatnine, serum electrolytes, calcium phosphate, uric acid 


Immunoelectrophoresis 
Urinalysis 


Roentgenographic and Nuclear Medicine 


CT and MRI scan of primary tumor site 
CT of chest and abdomen with contrast 
Bone scan 

Liver-spleen scan 


Bone marrow aspiration and biopsy 


Lumbar puncture 





* CBC indicates complete blood cell count; AST, aspartate aminotransferase; LDH, lactate dehydrogenase; 
CT, computed tomography; MRI, magnetic resonance imaging. 


when gross disease is not found, the 
presence of microscopic disease should 
be presumed.’ The metastatic evalua- 
tion is outlined in the Table. 

More recently, technological ad- 
vances in tissue culture, cytogenetics, 
molecular genetics, and immunopheno- 
typie analyses have all been employed 
to confirm a tissue diagnosis." Specific 
antibodies against desmin, skeletal 
muscle actin, and myosin have also 
been useful in aiding in the cytodiagno- 
sis of rhabdomyosarcoma. " 

Significant improvement in survival 
has been achieved in pediatric rhabdo- 
myosarcoma because of the major ad- 
vances in radiation therapy and chemo- 
therapy during the past 25 years, 
during which the role of surgery has 
been dramatically reduced. Unfortu- 
nately, a small percentage of patients 
suffer significant complications from 
current therapeutic protocols. These 
include recurrence or persistence at 
the primary site without evidence of 
metastatic disease, systemic toxicity, 
arrest in bony growth of the craniofa- 
cial skeleton, and the appearance of 
secondary tumors within the field of 
irradiation.” 

The advent of modern aggressive 
craniofacial and intracranial surgical 
techniques has reintroduced the role of 
surgery in selected patients. Those 
patients in whom a good surgical mar- 
gin can be anticipated should be con- 


sidered for a treatment protocol, in- 


cluding surgical resection and 
chemotherapy to control distant me- 
tastases. In these patients, radiation 
therapy may be reserved for the possi- 
bility of future recurrent disease, espe- 


cially at the local site. In those cases 
where a parameningeal focus is identi- 
fied, lack of any demonstrated intra- 
cranial involvement by current imag- 
ing techniques should allow for a 
surgical removal. 

Occasionally surgical removal with 
adequate margins may be technically 
possible, but the resulting functional 
deficit may be considerable (case 2). 
Inasmuch as rhabdomyosarcoma is fre- 
quently a disease of childhood, these 
difficult decisions may involve ex- 
tremely young patients. The removal 
of a larynx in a 3-year-old child is not 
done without thought and discussion. 
Unfortunately there is no “correct” 
answer. In our patient, esophageal 
speech was achieved, thus avoiding the 
need for a voice prosthesis. 

The head and neck region may well 
offer primary tumor sites that lend 
themselves to complete surgical resec- 
tion. This is especially true in areas 
such as the larynx, orbit, and salivary 
glands. Tumors in these areas should 
be carefully evaluated for primary sur- 
gical treatment. 

The patient with recurrent disease 
after radiation therapy should also be 
strongly considered for surgical resec- 
tion, especially in light of new recon- 
structive techniques. Irradiated ves- 
sels in children are still acceptable 
recipients for microvascular anastomo- 
sis." 

A qualified team, including the oto- 
laryngologist-head and neck surgeon, 
neurosurgeon, the reconstructive-mi- 
crovascular surgeon, and oral-maxillo- 
facial surgeon should provide the nec- 
essary surgical expertise. This team, 
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in conjunction with the medical oncolo- 
gist and radiation therapist, car plan 
adequately the optimal treatment for 
each individual child. If surgery is 
contemplated, ^ certain principles 
should be followed. These include un- 
dertaking an adequate resection, re- 
placing like tissue with like t:ssue, 
preparing precise templates before 
harvesting flaps for reeonstruction, 
and finally undertaking neural recon- 
struction at the time of initial resec- 
tion. Every effort should be made to 
reconstruct aesthetic and func-ional 
defects resulting from the en bloc re- 
section so as to avoid the creation of an 
oral-mandibular cripple. 

As surgical techniques continue to 
progress, surgery may well play a 
greater role in the cure of these unfor- 
tunate patients. There is no question 
that surgery should be offered as an 
option for treatment in light of the 
known complications ef existing 
therapy. 
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CAUTION: Federal law prohibits dispensing without prescription 

DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration Each tablet contains 60 
mg terfenadine Tablets also contain. as nactive ingredients: corn starch, gelatin, lactose 

magnesium stearate, and sodium bicarbonate 

INDICATIONS AND USAGE 

Seldane is indicated for the relief of symptoms associated with seasonal allergic rhinitis 
such as sneezing, rhinorrhea, pruritus, and lacrimation 

CONTRAINDICATIONS 

Geldane is contraindicated in patients with a known hypersensitivity to tertenadine or any 
of its ingredients 

PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver Patients with impaired 
hepatic function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin 
therapy. or having conditions leading to QT prolongation (e.g. hypokalemia, congenital QT 
syndrome) may experience QT prolongation and/or ventricular tachycardia at the recom- 
mended dose The effect of terfenadine in patients who are receiving agents which alter the 
QT interval is not known. These events have also occurred in patients on macrolide 
antibiotics, including erythromycin, but causality Is unclear. The events may be related to 
altered metabolism of the drug, to electrolyte imbalance. of both 

Information for patients; Patients taking Seldane should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms, Patients 
should be questioned about pregnancy or lactation before starting Seldane therapy, since 
the drug should be used in pregnancy or lactation only it the potential benefit justifies the 
potential risk to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct 
sunlight, and away from children 

Drug Interactions: Preliminary evidence exists that concurrent ketoconazole or macrolide 
administration significantly alters the metabolism of terfenadine. Concurrent use of 
Seldane with ketoconazole or troleandomycin is not recommended. Concurrent use of other 
macrolides should be approached with caution 

Carcinogenesis, mutagenesis, impairment of fertility Oral doses of terfenadine, corre- 
sponding to 63 times the recommended human daily dose, in mice for 18 months or in rats 
for 24 months, revealed no evidence of tumorigenicity, Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis 

Reproduction and fertility studies in rats showed no effects on male or temale fertility at oral 
doses of up to 21 times the human daily dose. At 63 times the human daily dose there was 
asmall but significant reduction in implants and at 125 times the human daily dose reduced 
implants and increased post-implantation losses were observed, which were judged t0 De 
secondary to maternal toxicity 

Pregnancy Category C: There was no evidence of animal teratogenicity Reproduction 
studies have been performed in rats at doses 63 times and 125 times the human daily dose 
and have revealed decreased pup weight gain and survival when terfenadine was adminis- 
tered throughout pregnancy and lactation. There are no adequate and well-controlled 
studies in pregnant women. Seldane should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus 

Nonteratogenic effects: Seldane is not recommended for nursing women. The drug has 
caused decreased pup weight gain and survival in rats given doses 63 times and 125 times 
the human daily dose throughout pregnancy and lactation Effects on pups exposed to 
Seldane only during lactation are not known, and there are no adequate and well-controlled 
Studies in women during lactation 

Pediatric use: Safety and effectiveness of Seldane in children below the age of 12 years have 
not been established 

ADVERSE REACTIONS 

Experience from clinical studies, including Doth controlled and uncontrolled studies In- 
volving more than 2,400 patients who received Seldane, provides information on adverse 
experience incidence for periods of a few days up t0 SIX months. The usual dose in these 
studies was 60 mg twice daily, but in a small number of patients, the dose was as tow as 





20 mg twice a day. or as high as 600 mg gaily 
In controlled clinical studies using the recommended asse ef 60 mg D...d., the incidenge 
of reported adverse effects in patients receiving Seldzse was similar to, that reporte 
patients receiving placebo. (See Table below 
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Drowsiness 90 8 '8 8.5 82 

Headache 63 14 38 153 112 

Fatigue 29 09 58 45 3.0 

Dizziness 14 1] 10 15 12 

Nervousness 0.9 0 0.6 17 1.0 
Weakness 09 06 )2 0.5 0.5 

Appetite Increase 06 0.0 05 00 
Gastrointestinal System 

Gastrointestinal Distress 

(Abdominal distress 

Nausea, Vomiting 

Change in Bowel habits) 76 54 
Eye, Ear, Nose, and Throat 

Dry Mouth/Nose/Throat 48 31 

Cough 25 17 

Sore Throat 32 1.6 

Epistaxis 07 04 
Skin 

Eruption (including rash 

and urticaria) or itching 16 2.0 


* Duration of treatment in "CONTROLLED STUDIES was usually 7 14DAYS. — 4 
** Duration of treatment in “ALL CLINICAL STUDIES--was up to 6 months 
*** CONTROL DRUGS: Chiorpheniramine (291 patiems), &-Chiorpheniramine 

(189 patients), Clemastine (146 patients) 

Rare reports of severe cardiovascular adverse etfectsmiave been received which inci 
arrhythmias (ventricular tachyarrhythmia. torsades = pointes, ventricular fibrillatic 
hypotension, palpitations, and syncope. in controliedectin cal trials in otherwise nor 
patients with rhinitis, at doses of 60 mg b 1 d. small increases in QTc interval were obser, 
Changes of this magnitude in a normal population a 0! doubtful clinical significar 
However. in another study (N=20 patients) at 300 mg bd. a mean increase In QTc of 1 
(range -4% to +30%) (mean increase of 46 msec) was observed witheut clinical sign 
symptoms 
In addition to the more frequent side effects reported “clinical trials (See Table), advi 
effects have been reported at a lower incidence in clinica-triais and/or spontaneously du 
marketing of Seldane that warrant listing as possibly a2sociated with drug administrat 
These include: alopecia (hair loss or thinning), anaphyæxis. angioedema, bronchospe 
confusion, depression, galactorrhea, insomnia, menstrual disorders (inclu 
dysmenorrhea) musculoskeletal symptoms, nightmares. paresthesia, photosensit 
seizures, sinus tachycardia, sweating, tremor. urinary*requency, and visual disturba 
Inclinical trials, several instances of mild, or in one case-moderate transaminase elevat 
were seen in patients receiving Seldane. Mild elevations were also seen in placebo trê 
patients. Marketing experiences include isolated reportes of jaundice, cholestatic hepa 
and hepatitis. In most cases available information is "complete 
OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in Full Prescr 
Information 
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One tablet (60 mg) twice daily for adults and children "12 years and older 
Product Information as of July, 1990 
MARION MERRELL DOW INC 
Prescription Products Division 
Kansas City. MO 64114 
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Letters tc the Editor 


A 


n 


Collagen Injections 


To the Editor.—1 wish to congratulate 


you for aceepting and publishing this 
very thought-provoking and somewhat 
empirical observation. Yarborough’ is 
concerned with the issue of efficacy of 
treatment as measured by the health 
and weltare-of the recipients of our ther- 
apeutie actions. His study has targeted 
a treatment that is clearly at one ex- 
treme of the spectrum and where pa- 
tient satisfaction is the strongest, if not 
the only. yardstick by which the benefit 
of treatment is measured. At the risk of 
being cailediintolerant, he questions the 
patients motives for wishing to alter 
their appearanee, and he doubts the effi- 
cacy of treatment because it does not 
promote health and welfare. All this is 
good and commendable. I certainly do 
not wishto fuel this fire; furthermore, I 
want to stay out of this particular 
controversy. 

My reason for writing is of a different 
nature. lf Yarberough has a methodolo- 

gy that can be applied to measure the 
value of standard surgical treatments 

for cancer, we would be able to deter- 
mine efficacy and welfare of recipients. 
This evaluation wouldhave to judge the 
end point, the hard clinical data on 
health and well-being of the recipients. 
In such a case, we would have to all 
agree on the end points and the yard- 
sticks by which we would measure: (1) 
promotion of the health and welfare of 
recipients; (2) efficacy i in eradicating the 
illness; (3) quality of life after treat- 
. ment; and, why not, (4) patients’ satis- 
@ faction with the treatment? It would be 
a great exercise and would probably be 
enlightening: or, it could tell us what we 
already know. I believe there is merit in 
specifically evaluating cancer surgery, 
which is heralded as being “the most 
effective treatment” (“in case of a 
doubt, cut it out"). It would also be edu- 
cational to determine how beneficial our 
operations really are. Many operations 
for cancer ofthe head and neck do not 
necessarily result i in patient satisfaction 
and the efficacy of some ablative proce- 
dures are questionable: if only a per- 
centage (25% to 30%) of patients will be 
‘cured from their cancer, is there merit 
in the operation? Let us think for a mo- 

| 


ment: if cancer surgery was a new dis- 
covery and needed to be evaluated by 
today's clinieal research protocol meth- 
odology it would require phase I, phase 
II, and phase III trials to determine 
safety and efficacy of such treatment, 
much the same way it is done today to 
determine if any of the new treatment 
modalities or technological modifica- 
tions are more effective than those used 
in the past. 

The symbolic value of surgery or ra- 
diotherapy is predominant in our minds 
and the minds of most of our patients. 
The positive impact of these treatments 
on patient welfare, satisfaction, and 
quality of life after treatment often 
leaves much to be desired. The recent 
trend by funding agencies requires that 
all protocols address issues of quality of 
life. This trend reflects the desire to 
include patient satisfaction and quality 
of life as part of the outcome. But how to 
operationalize and objectively measure 
these issues remains hypothetical. 

There are some parallels to Yarbor- 
ough's assumptions that (1) a treatment 
may have “symbolic merit" for an indi- 
vidual patient although be harmful to 
his general welfare or (2) the emphasis 
on rejuvenation, youthful appearance, 
and well-being suggests that natural ag- 
ing is unhealthy. We could make the 
same conclusion about the trend of the 
last 15 to 20 years that regular exercise 
and physical fitness are ways to post- 
pone the signs of aging. To continue the 
pursuit of semantics, and exploitation of 
ambiguity: as long as the subject on 
hand cannot be measured with a uni- 
form criteria, there will always be room 
for discussion and interpretation as out- 
lined by Yarborough. When it comes to 
establishing policies for vaccination and 
publie health issues, the way one mea- 
sures promotion of health is different for 
society-at-large than it is for the individ- 
ual. There is no relief of symptoms when 
applying any preventive measures and 
patient satisfaction or publie satisfac- 
tion can only be measured by the ab- 
sence of suffering that would otherwise 
occur if the prevented illness were to 
strike. 

Yarborough has touched on an impor- 
tant subject. The concept and meaning 
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of his article should be taxen beyond the 
issue of collagen injectiens. If we are 
going to make a mark in our profession 
in the 21st century, it should be along 
the lines of his message. 


HELMUTH COEPFERT, MD 
Houston, Tex 


l. Yarborough M. Collagen injections: a case 
study in the erosion of the medical profession. Arch 
Otolaryngol Head Neck Surg. 1991;117:270:272. 


The Ethics of Injected Collagen 


To the Editor. —Regard ng an article 
written by Yarborough, which ap- 
peared in the March 1991 issue of the 
ARCHIVES, I find two things very sur- 
prising: first, that such an article could 
actually get into the medical literature 
in any specialty, and I also find it diffi- 
cult to believe that he calls himself an 
ethicist. 

He states that physicians who offer 
collagen injections given to “cure” wrin- 
kles and other signs of aging lower the 
standards of the medical profession. I 
am not aware of anything that physi- 
cians “cure” in medicine other than 
pregnancy. Every other disease pro- 
cess, condition, or cosmetic procedure 
that we have is temporary, controlling, 
or beneficial for a period ef time. Even 
those in the ear, nose, and throat spe- 
cialty should recognize that many of the 
surgical procedures that are performed 
by you require repeated procedures, 
and certainly the medical problems con- 
tinue with only some benefit provided 
on occasion. 

In this artiele, the physician who per- 
forms collagen injection is treated as if 
he is an unethical practicing physician 
and that although the material is safe, it 
should not be given to patients simply 
because they request it. 

At a time when some ear, nose, and 
throat specialists are attempting to pre- 
sent themselves as cosmetic surgeons, 
this certainly fuels the fire that they 
have no right to do so. There is a great 
lack of understanding on ycur part as to 
what cosmetic surgery is, why it is nec- 
essary, and what it can accomplish for 
the well-being of the patiert requesting 
such procedures. 

Yarborough has no inkling apparent- 
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ly as to what it is like to suffer from an 
appearance that is unacceptable to the 
patient or society, to have acne scars 
that devastate a social life or prevent 
even considering the job market, or to 
be in a job situation in which younger 
people are coming behind you and are 
“gunning” for your job. 

Collagen injections can make you feel 
more comfortable and even though they 
may not influence your ability to main- 
tain your profession and certainly can- 
not save a marriage or failing relation- 
ship, collagen injections and other types 
of cosmetic procedures and cosmetic 
surgery perform extremely important 
roles. It is not what other people per- 
ceive but what the cosmetic surgery pa- 
tient perceives that other people per- 
ceive that is the most important aspect 
in cosmetic surgery. 

He states that 100 000 patients have 
received collagen injections, which puts 
him far behind in the literature, as over 
650 000 patients have now received col- 
lagen injections and patient satisfaction 
is the absolute best determinant as to 
whether or not these procedures should 
continue to be performed, as it is with 
all cosmetic procedures. Again, there is 
a basic lack of understanding of what 
cosmetic surgery is in this person and 
apparently in your specialty. 

The health and well-being of our pa- 
tients is in our hands and we have all 
taken an oath (Dr Yarborough has not) 
to provide for them. Cosmetic surgery 
and cosmetic procedures play an ex- 
tremely important role in the lives ofthe 
people to provide them with self-esteem 
and increase in their ability to relate to 
their fellow human beings, and if this 
does not promote health, I am not cer- 
tain what does. 

He also states we are not to promote 
happiness in medicine. This is one of 
the most ludicrous statements I have 
seen in print. Are we to promote 
unhappiness? 

In his concluding remarks, he states 
that this is a society obsessed with slim- 
ness and youth and that immense health 
problems result from these obsessions 
and that our profession is not to legiti- 
mize these. I do not know where we 
practice medicine other than in this 
world that is obsessed with these ideals 
and it is our responsibility to provide for 
these patients in a manner that is safe 
and effective. If they do not receive help 
from the medical profession, there are 
certainly many other places where they 
think they can. Devastating results can 
oecur from seeking help outside the 
medical profession. 


I hope that Yarborough' statements 
donot garner any influence, as I am sure 
they would not, on the general medical 
profession but I will have to say that he 
has significantly harmed the perception 
of ear, nose, and throat physicians be- 
coming cosmetic surgeons in an effec- 
tive and acceptable manner. Hopefully, 
Yarborough is in such a position at the 
institution where he is that he will not 
influence the young minds of medical 
students and residents who are enter- 
ing the practice of medicine. 

It would also be advantageous for the 
editorial board of your journal to be 
more careful as to what they allow into 
the medical literature as there certainly 
is no place for this type of article at all. 
The writings of someone who has abso- 
lutely no understanding of the content 
of his writings should be editorialized 
out ofthe literature. 


MELVIN L. ELSON, MD 
Nashville, Tenn 


The Ethics of Collagen Injections —a 
Rebuttal 


Medicine is ofall the Arts the most noble; but 
owing to the ignorance of those who practice 
it, and of those who, inconsiderately, form a 
judgement of them, it is at present far behind 
all the other arts. — Hippocrates, The Law 
by ‘health’ is meant a personal state of well- 
being, not just the availability of health ser- 
vices —a state of health that enables a person 
tolead a socially and economically productive 
life. . . .— Halfdan Mahler, Director General 
of the World Health Organization 


To the Editor. — Medicine is a profession 
that has always reflected the complex- 
ities and contradictions of the people 
and society in its historic time. Our art, 
insofar as we strive to meet the needs of 
patients (with our limited knowledge), 
is necessarily imperfect. Physicians, in- 
dividually and as a group, make and 
have always made errors of judgment. 
Yarborough's article’ “Collagen injec- 
tion: a case study in the erosion of the 
medical profession" goes beyond re- 
peating these truisms, however, and 
states that “physicians who provide col- 
lagen injections contribute to the de- 
cline of the professional standards of 
physicians." These strong ethical 
charges from a concerned philosopher 
invite a reasoned reply from the 
profession. 

I personally do not perform collagen 
injections, not because of any philosoph- 
ie objections, but for quite practical 
ones: collagen is temporary, relatively 
expensive, and poses at least a theoreti- 
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cal immunologic risk. These factors, 
however, are easily unders:ood by the 
sophisticated patient and I refer select 
individauls to colleagues for collagen if, 
they request it. In other words, I per- 
sonally do not recommend collagen in- 
jections but do not feel their use is 
unethical. 

Yarboroughs philosophic analysis 
can, I believe, be divided into two parts: 
(1) his definition of the role of the physi- 
cian in society and what type of inter- 
ventions constitute acceptable medical 
treatment and (2) his criteria to mea- 
sure the efficacy of care or patient bene- 
fit. For the first part I believe Yarbor- 
ough has confused an important goal of © 
medicine (scientific evidenee of thera- 1 
peutic efficacy) with its essence (the 
competent and conscientious treatment 
of our patients). Treatment of the entire 
person always requires proeeeding with 
incomplete data on outcomes and mak- 
ing personal value judgments. Obvious- 
ly one should strive for seientifie evi- 
dence of efficacy whenever »ossible, but 
to say “absent this scientiic evidence, 
physician interventions de not consti- 
tute professional intervention" is sim- 
ply incorrect. 

The second part of his argument 
seems to demand some ultimate proof of 
"patient benefit." The physician “must 
know the ministration hoids forth the 
promise of benefiting the health of the 
patient." In practice, surgeons set a 
goal that is accepted by patient, physi- 
cian, and society as desirable and then 
attempt to the best of their technical 
and intellectual skill to reach that goal. 
These goals are usually obvious. For 
example, if a child is hit on the nose with 
a baseball and the nasa! pyramid is 
crooked, then the goal is to straighten it 
as best possible. To ask hew a straight 
nose adds to patient benefit may be an 
interesting philosophic question, but it 
is not one most physicians or patients 
would understand. Similarly, if a teen- $ 
age girl presents with a depression of 
her cheek skin secondary t» cystic aene, 
the goal is to make the sk:n contour as 
smooth (“normal”) as possible. Results 
after a collagen injection are judged by 
how close the outcome is tothis physical 
end point. (This is not to ignore the phy- 
sician's obligation to treat the entire 
person and deal with depression or oth- 
er problems if they are present.) Yar- 
borough seems unsure whs patient sat- 
isfaction should be an important 
criterion in judging the outcome of a 
procedure. The answer is straightfor- 
ward: although patients are sometimes ** 
unrealistic, they are probably in the 
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best position to judge how closely the 
result approaches the stated goal. 
I would reject Yarborough’s argu- 


rer that “collagen injections consti- 


tute an erosion of the medical profes- 
sion.” He has described the physician’s 
role too narr owly anset up vague stan- 
dards of *patient berefit" that are too 
poorly defined to be useful. He has in 
essence set up a tautology in which his 
conclusiens foliow inevitably from his 
definitions. L 

After rereading his article several 
times to analyze his arguments, I feel 
Yarborough simply disapproves of pro- 
cedures to rejuvenatethe aging face and 


— is seeking rationalization for his views. 





There are many people in the general 
population and medical profession who 
would concur with thet opinion. His ar- 
gumentsmay net be valid but the role of 
cosmetic-surgery in society and how it 
relates to organized medicine are im- 
portant ethieal issues worth study and 
careful thought. Those of us who do this 
work have little problem "defending it" 
because we have had the privilege of 
knowing many patients and witnessing 
how important and positive the surgery 
was to their lives. These personal rela- 
tionships, however, do not constitute 
the intellectual justcfication that is 
needed and this subjeet should provide 
material for countless doctoral (PhD) 
theses in medical ethics. The one area in 
which I concur whoveheartedly with 
Yarborough is his admonition that we 
look at the general needs of society. If 
there were a shortage of surgeons to 
repair congenital defeets or cancer de- 
fects in this country, for example, cos- 
metic surgery would almost certainly be 
given a differen: priomty. I thank Yar- 
borough for an oppor tanity to respond 
to his thoughtful concerns. 


WAYNE F. LARRABEE, JR, MD 
Seattle, Wash 


€ l. Yarborough M. Collagen injections: a case 


study in the erosion of the medical profession. Arch 
Otolaryngol Head Neck Surg 1991;117:270-272. 


In Reply.— Besides thanking Dr Elson 
for givingme many new examples of ad 
hominem abuswe arguments for my 
next group of logic students, it is diffi- 
cult to know how to respond to his let- 
ter. Let me begin by stating that it was 
not my intention to fuel further the de- 
bate between ear, nose, and throat spe- 
cialists and plastic surgeons with regard 
to who should be able to perform cos- 
metic surgery. Since the editorial foot- 
note that accompanied my article was 
‘hardly armging endorsement of my the- 
‘sis, it seems unfair to use my article to 


mount an attack against this journal and 
the medical specialty it addresses. De- 
spite this misplaced attack, I was never- 
theless delighted to learn that Dr Elson 
found my article so stimulating. Unfor- 
tunately, however, if I limit my re- 
sponse to those portions of his letter 
that do not misrepresent and mischar- 
acterize my article, there is not much 
left for me to respond to apart from two 
of Dr Elson’s statements. Dr Elson 
states that “[i]t is not what other people 
perceive but what the cosmetic surgery 
patient perceives that other people per- 
ceive that is the most important aspect 
in cosmetic surgery.” Furthermore, he 
says “patient satisfaction is the absolute 
best determinant as to whether or not 
these procedures should continue to be 
done.” These two statements reveal the 
predominant role played by patient re- 
quests and reports of patient satisfac- 
tion that I would like practitioners of 
collagen implants to evaluate. What 
constraints are inherent in this thera- 
peutic philosophy? There must be some; 
otherwise, Dr Elson would be com- 
pelled to honor the request of a patient 
to remove his ears because he is dissat- 
isfied having ears and is convinced he 
would be happier not having them. But 
would Dr Elson honor such a request? I 
suspect not, even though the request *is 
the most important aspect in cosmetic 
surgery. Even Dr Elson uses addition- 
al criteria in deciding how to respond to 
patient requests. What are these addi- 
tional criteria? Are these additional 
criteria sufficient to help determine 
legitimate from illegitimate medical 
treatment? How many of his colleagues 
share them? This is the debate I was 
hoping, but failed, to find ongoing in the 
literature, even though over “650 000 
patients have now received collagen in- 
jections.” I assume that Dr Elson would 
use these large numbers of predomi- 
nantly satisfied patients to say that the 
debate has already been settled. But 
can we look at patient satisfaction on the 
one hand and ignore patient dissatisfac- 
tion on the other? What assurance is 
there that these many good outcomes 
compensate for the relatively few bad 
outcomes? The devastation some pa- 
tients suffer from collagen injections is 
the price that is being paid for all those 
good outcomes. How does Dr Elson 
know that this price is not too high? Dr 
Elson hopes questions such as this one 
“will not influence [the] young minds of 
medical students and residents who are 
entering the practice of medicine.” He 
also thinks such a question should be 
“editorialized out of the [medical] litera- 
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ture.” Need I say more about Dr Elson’s 
letter? 

Dr Larrabee’s letter effectively illus- 
trates the complexities involved in as- 
sessing the efficacy of collagen injec- 
tions. If my article gives the impression 
that the issues are not complex, then let 
me state here that they indeed are. 
However, the complexities ean be easi- 
er resolved, I would maintain, if the 
basic question posed by my article is 
settled. What good are physicians doing 
for patients who receive collagen injec- 
tions to mask their age? If we interpret 
the question as a question about how 
well collagen injections do mask peo- 
ples age, then Dr Larrabee is correct in 
saying that "[patients] are probably in 
the best position to judge how closely 
the result approaches the stated goal." 
But this is not the basic issue. That issue 
is whether it is good for people to mask 
their age. Since physiciars help people 
do this, and since physicians are sup- 
posed to be professionals who help peo- 
ple, then one should be able to assume 
that physicians know, or are at least 
trying to learn, the gooc that results 
from people masking their age. Appar- 
ently they do not, though. 

As Dr Goepfert realizes, this is true 
not only for collagen injections but for a 
host of other, dare I say even most, 
medical interventions. The importance 
of this is apparent when we consider 
that we, largely as a result of the deci- 
sions made by physicians, spend over 
$600 billion a year on heal:h care. Why 
are we spending all this money? I as- 
sume we spend it in large part because 
patients or physicians, or both togeth- 
er, perceive some benefit in performing 
the interventions that generate the 
costs. How accurate are these percep- 
tions? I wish I knew of a methodology 
that would give us answers to the types 
of questions posed by Dr Goepfert but I 
do not. The outcomes assessment move- 
ment may provide some help along 
these lines,'^ but we will rever be able 
to determine with certainty the aceura- 
cy of our perceptions. Clinical judgment 
will always retain a role, a predominant 
role, in our health care. Hence, the im- 
portance of medical professionals set- 
ting and abiding by high professional 
standards. 


MARK YARBOROUGH, PHD 
Denver, Colo 


1. Wennberg JE. Outcomes research, cost con- 
tainment, and the fear of health care rationing. N 
Engi J Med. 1990;323:1202-1204. 

2. Epstein AM. The outcomes movement: will it 
get us where we want to go? N Engl J Med. 
1990;323:266-270. 
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Hand pieces and burrs are provided. 
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special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
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Minimum ad: 20 words per issue 


*In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 
Closing Date 

The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled after 
the closing date. 
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Classified Department 
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Professional Opportunities 


MAINE COAST — Private practice with cross cover- 
age for well-qualified, motivated otolaryngologist to 
affiliate with 106-bed, modern, medical referral cen- 
ter. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corvallis, 
OR 97330. 


MASSACHUSETTS: BC/BE otolaryngologist needed 
to join young, weli-established practitioner. Very 
busy practice serving central Massachusetts region 
with two offices located approximately 15 miles 
apart. Large referral base, very competitive financial 
package plus incentive and good call schedule. 
Teaching appointment available if desired. Work and 
live just 35 miles west of Boston's cultural and educa- 
tional opportunities. Send CV to: Elizabeth Greens- 
pan, VP Planning and Marketing. Nashoba Hospital, 
200 Groton Road, Ayer, MA 01432. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


KANSAS CITY, MISSOURI — Solo practitioner 
seeking BC/BE otolaryngologist to join busy surgi- 
cal practice. Prime location adjacent to major metro- 
politan hospital. Good expansion and outreach 
potential. Emphasis now on otology, endoscopic 
sinus surgery, laryngology and head & neck surgery. 
Buy out arrangements from the beginning available 
to qualified person. Call or Send CV to: Robert L. 
Rogers, MD, 6420 Prospect T401, Kansas City, MO 
64132-1186. (816) 361-5858. 











, c/o AOTO, P.O. Box 1510, Clearwater, Florida 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 





Professional Opportunities 


ENT SURGEON — The Department of Surgery at a 
progressive, academic urban medical center in the 
northeast seeking aggressive, well-trained ENT 
surgeon to develop a practice and play an important 
role in the education and training of medical stu- 
dents and surgical residents. Hospital will provide 
attractive package and incentives and will assist with 
practice development. Medical School faculty 
appointment commensurate with qualifications. 
Please contact: David H. Levien, MD, Director of 
Surgery, Episcopal Hospital, Front Street & Lehigh 
Avenue, Philadelphia, PA 19125. (215) 427-7042. 





WESTERN MOUNTAINS — Natural beauty and 
spendid outdoor recreation. Private practice oppor- 
tunity for BC/BE otolaryngologist. Small community 
hospital has.excellent staff. Superb skiing, fishing, 
cycling, backpacking, etc. Traditional small town 
values with low crime, no gridlock and high rate of 
collections. Write: Box 4653, c/o AOTO. 





CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist 
to join practice. Opportunity in beautiful 40,000 pop- 
ulation town with drawing area in excess of 250,000. 
State-of-the-art hospital and office facilities for full 
ENT specialty practice. Generous salary with full 
benefits and bonuses with partnership in two years. 
Equal opportunity employer. Call or write: Central 
Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: (913) 823-7225. 


STAFF 
SURGEON 


with experience and/or fel 



























with experience. 
Please contact: 


(216) 444-4939 

or 
Harvey M. Tucker, MD, 
Department Chairman 
(216) 444-6686 


9500 Euclid Avenue 


Surgery/Oncology/Research position available 
immediately. Salary and benefits commensurate 


Pierre Lavertu, MD, FACS 
Head, Section of Head & Neck Surgery 


Department of Otolaryngology 
& Communicative Disorders 


The Cleveland Clinic Foundation 


Cleveland, OH 44195-5034 


An equal opportunity employer. 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do nat send classifiec ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ac. Example: 
34617. We are not permitted to divulge the identity of advertisers who wish their 





Professional Opportunities 


poe Sy Se ee ath MERC ees 
WANTED: PART-TIME associate to join young solo 
ENT in lovely town one hour north of New York City. 
Perfect for BC/BE family person desiring general 
ENT work in low key setting. Box #416, c/o AOTO. 


ASSOCIATE WANTED IN VERMONT 


Two board-certified otolaryngologists seek associate. 
General ENT practice including nasal allergy and full-time 
audiology. Convenient access to excellent skiing, camping, 
fishing, water sports, and cultural activities. Close to major 
universities and colleges. Competitive salary with 
opportunity for partnership. Current CV to: Mid-Vermont 
ENT. PC, Attention: Ms. Marlene W. Smith, Practice 
Administrator, 69 Allen Street, Suite 4, Rutland, VT 05701. 
















SOUTHERN CALIFORNIA — Major growth area, 
two hours from Los Angeles, no traffic jams. With a 
half million drawing population. Busy ENT and cos- 
metic surgery practice with attached surgical center, 
seeks ENT BC/BE to associate, prefer cost snaring 
arrangement from start. Send resume to: Cyndi 
Epps, 2222 19th Street, Bakersfield, CA 93301. Tele- 
phone: (805) 325-2448. 


NORTHWEST NEW MEXICO — Multi-specialty 
clinic adjacent to 71-bed hospital in rural community 
of 22,000+ seeking BC/BE otolaryngologist to 
replace retired ENT. We offer competitive salary and 
benefits, paid malpractice, long term contracts, and 
relocation assistance. No investment required. Con- 
tact: Jan Haase, (505) 863-7086, (505) 722-6295, or 
1900 Red Rock Drive, Gallup. NM 87301. 





lowship in Head & Neck 


FACS 


J 


Professional Opportunities 


NEWPORT, RHODE ISLAND — Otolaryngologist 
wanted to join expanding solo general ENT practice. 
Locatecin beautiful seasde community with unlim- 
ited recreational and family activities. Easy access to 
major metropolitan areas Fully computerized office, 

/with full range of audiology services. Competitive 
Salary with Opportunity fer partnership at one year. 
Send CV to: James Dcbbin, MD, 19 Friendship 
Street, Borden-Carey B: ilding, G40, Newport, RI 
02840. 


GULF COAST 


Opportunity to take over a well- 
established solo otolaryngology 
practice with no buy-in. One in 
three call/coverage from very 
supportive doctors. New surgi- 
center and a beautiful, 400-bed 
hospital. Coasta! community of 
30,000 offers all eutdoor activities 
associated with dhe coast. Com- 
petitive income guarantee. Inter- 
viewing amd relocation expenses 
paid. Send CV or call: 


lom Hetchens 
Jackson and Coker, Inc. 
115 Permeter Center Place 
Surte 380 10994 
Atlanta, GA 30346 
Telephone: (809) 544-1987 





TWELVE, NEW ENT OPEN NGS. Group, solo, part- 
nership. Guarantees, benef ts, relocation. For more 
information, in confidence, -all: HealthSearch USA, 
(800) 899-2200. 1270 Eas: Broadway, Suite 213, 
Tempe, AZ 85282 


POSITION AVAILABLE 
OTONEUROLOGIST 


Opening for a full-time board- 
certified otolaryngologist with 
subspecialtytrain:ng in 
otoneurology. Salary and 
academic rank commensurate 
with experience. 








Please send GV or call: 






Allan L. Abramson, MD 
Professor and Cha:rman 
Department ef Ota-aryngology 
and Communicative Disorders 
LONG ISLAND 

JEWISH MEDICAL CENTER 


New Hyde Park, New York 11040 
(718) 470-7555 





























Professional Opportunities 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong referral 
base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,000; a growing 
area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and 
abundant recreation including golf, tennis, mountain 
and equestrian activities. Easy access to all Califor- 
nia's major metropolitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 










NORTH PLATTE 
NEBRASKA 


BC otolaryngologist to join or associate with busy 
general BC otolaryngologist in community of 
23,000 with patient base of 100,000. Opportunity 
to develop own niche. Enjoy beautiful area lakes, 
hunting and fishing. Ski slopes within easy 
driving distance. Excellent environment for 







family. School system has achieved honors and 
college provides post-secondary and advanced 
degree programs. Complete benefit package 
including competitive income guarantee. 

Marcia Norrie 

GREAT PLAINS REGIONAL 
MEDICAL CENTER 
601 West Leota, North Platte, NE 69103 
(800) 762-7090 










EXPANDING TWO DOCTOR group located in the 
south seeks associate to practice general ENT with 
special interest in otology. Offices located near 
major medical center. Large referral base. Competi- 
tive salary and comprehensive benefits. Opportuni- 
ties leading to partnership. Respond to: Box #421, 
c/o AOTO. 


COLORADO 
OTOLARYNGOLOGIST 


BC/BE 



























Excellent opportunity to join 
a thriving two-person prac- 
tice in beautiful northwest 
Denver suburb at the foot 
of the Rocky Mountains. 







Guaranteed competitive 
salary with incentives and 
attractive benefit package 
leading to leading to early 
partnership. 









Lovely office located on 
campus of 400-bed acute 
care hospital that is state- 
of-the-art with all specialties 
represented. 


Send CV to: 
Box #420, c/o AOTO. 





For 

All 

The 
Right 
Reasons... 






Dedicated physicians, 


state-of-the-art sup- 
port, financial stabil- 
ity and growth, 
ity of life secord to 
none...to name a few 
reasons. 





The Sioux Empire 
Medica! Center 
invites you to saare 
your skills and »e- 
come a part ofa — 
dynamic community. 


Sioux Falls has a 


strong economic base, 


growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 


tivities are even more 


reasons to find cut 
more about this 2x- 


ceptional practice op- 


portunity. 


To find out more, 
contact... 







Sioux Empire 
Medical Center 


/ Carl Hinson 
' 1200 S. Euclid Ave. 
/ \ Suite 320 MB1 


NS” Sioux Falls, SD 57105 
1-800-468-3333 


qual- 









Muncie Otolaryngology Associates 


EAST CENTRAL INDIANA 


BC/BE OTOLARYNGOLOG Y- 
HEAD & NECK SURGEON 


We are seeking a highly motivated individual to join our busy 
single-specialty group practice. One hospital county, with 500+ 
bed teaching hospital, and a 250,000 referral area. Office 
moving to new, modern facility attached to hospital in the Fall 
of 1991. 


Guaranteed salary and benefits 

Modern facility 

Computerized scheduling and billing 
Teaching/academic affiliation available 
Flexibility in practice emphasis 

Community provides excellent educational, 
cultural, and recreational opportunities 


B Within easy driving distance to Indianapolis, 
Chicago, Cincinnati, and Louisville 


Please send CV to: 


Thomas S. Whiteman, MD 
3111 West Jackson Street, Muncie, IN 47304 O (317) 284-2172 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


OTOLARYNGOLOGIST 


Escape to Sunny 
Southern California 


Board-Certified or Board-Eligible 


€ Balanced medical and surgical 
practice serving all ages 


€ 2 hospitals, 1 out patientsurgery 
center affiliation 


€ Fully equipped office: B 
ENGs, ABRs and hearing aids 


€ New 3,590 square foot office 


€ Great family location, low crime 
rate, good schools 


€ 2/ hours from ocean and snow 
skiing 


Send current CV: 


Box #419, c/o AOTO 


Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 









BUSY TWO PERSON group located in the mid- 
special interest in facial plastic surgery. Multiple 


locations, fully equipped, large referral base from 
«4 four state area. Competitive salary and comprehen- 


-Y sive benefits. Partnership opportunities. Contact: 


Thomas E Long, MD; Rande H. Lazar, MD, 791 
Estate, Memphis, TN 38120. 


— OTOLARYNGOLOGIST — 
Board-ce'tified/board-eligible physician interest- 
ed in adult ENT to-join busy single practice. New 
office. Hospitals ofier nasal endoscopy, CO. and 


vic uma. Please send CV to: 
Steven Cook, MD, F.A.C.S. 

Suite 4, 1791 Augustine Cut-Off 

Wilmington, DE 19803 


ENT SURGEON: (Vascular subspecialty), BC/BE for 
solo practice in western Pennsylvania one hour from 
Pittsburgh, “America’s most livable city." Outlying 
hospital of large health system. Excellent opportuni- 
4 ty. Country setting with big city accessibility. Salary 
guarantee, malpractice, benefits, rent, staff subsidy. 
CV to: Healthcare Professional Management, One 
Monroeville Center, Suite 1040, Monroeville, PA 
15146. Attention: R. Hager. 


ENT OPPORTUNITY in New York's beautiful Adi- 
rondack region! Progressive 124-bed hospital in 
upstate NewYork is seeking a BC/BE otolaryngolo- 
gist to join en existing general ENT practice. Spe- 
cialty interes! can be considered. Early partnership 
opportunity available. Generous guaranteed income, 
start-up funcs, and cash flow assistance are offered. 
NLH is located in a family oriented community with 
year-round recreation. excellent schools, and beau- 
tiful surroundings. Contact: Lyn I. Kucij, Director of 
Marketing and Development, Nathan Littauer Hospi- 
tal, 99 East State Street, Gloversville, NY 12078. (518) 
773-5504. 


FAIRFIELD COUNTY CONNECTICUT (one hour 
from New York City) otolaryngologist seeks BC oto- 
laryngologist-Send CV reply: Box #417, c/o AOTO. 
















HONOLULU 
HAWAII 


BE/BC Otolaryngologist/Head & 
Neck Surgeen to join two 
physician department within 140 
physician multi-specialty group 
practice with our own 159-bed: 
hospital. Fellowship in Head & 
Neck Surgery preferred. Salary 
first year. 





















Combine the advantages of 
group practice with the world's 
best climate in a multi-cultural 


society. | 


For more infommation, please 
contact: 


Alan B. Hawk, MD 
Vice President for 
Medicai Affairs 
Straub 
Clinic & Hospital, Inc. 


888 South King Street 
Honolulu, HI 96813 


(808) 522-4106 
FAX (808) 522-4111 
| 


OTOLARYNGOLOG Y 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in Western Massachusetts. 


NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


Competitive salary and benefit programs. 

m Membership in a 40-physician group. 

m Rapidly growing prepaid membership. 

B An environment that encourages innovative approaches to 
health care delivery. 
Group paid full coverage malpractice insurance. 


Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


Send inquiry and curriculum vitae to: 
Stacy Lundin, MD 


NPMG Regional Office 
76 Batterson Park Road I P.O. Box4011 8 Farmington, CT 06034-4011 


An equal opportunity / affirmative action employer 





éé Group Health has shown 
that quality care at a 
reasonable price is not 
an impossible dream.99 


The New York Times, May 2. 1991 


The highest standards of health care, delivered at a price people can 
afford, is what has earned Group Health Cooperative national attention. 
Our commitment to our physicians is equally strong. They enjoy a col- 
legial team-oriented practice, free from the pressures of running a 
business—leaving them time to pursue the ultimate delivery of healthcare. 


Discover, too, the beauty of western Washington State, recognized as 
one of the most desirable places to live in America. For further infor- 
mation about becoming a Group Health physician, call us toll-free at 
(800) 543-9323. Group Health is an equal opportunity employer. 


Group 
1773 Health | 
o9' Cooperative 


of Puget Sound 











be 








MD, 1911 KM Wicker Drive, Sanford, NC 27330. (919) 
774-6829. 


OTOLARYNGOLOGIST 
PENNSYLVANIA 


BC/BE otolaryngologist to join expanding three person 
well established general ENT practice in Philadelphia, 
Pennsylvania. We are affiliated with a major teaching 
hospital and ENT resident program. The practice 
includes all phases of ENT, including Head and Neck, 
Endoscopic sinus, facial plastic, otology and allergy. 
Send CV to: Doris Becker, Administrator, 2106 Spruce 
Street, Philadelphia, PA 19103. 











OTOLARYNGOLOGIST — Northern New York. 
Seeking fourth BC/BE otolaryngologist head and 
neck surgeon to replace retiring associate for busy, 
unopposed practice. New office adjacent to 319-bed, 
fully-equipped hospital with ASU. Audiology and x- 
ray in office. Our living and working area features 
outstanding four-season recreation and includes the 
1,000 Islands, Lake Ontario, the St. Lawrence River 
and the Adirondack Mountains. Salary plus benefits 
with early parternship potential. Please send curricu- 
lum vitae to: Dr. Robert J. Brown, Dr. Braxton L. 
Hillerman, or Dr. William |. Forbes III at: Watertown 
Ear, Nose and Throat Group, MD, PC, Watertown 
Medical Center, 826 Washington Street, Suite 204, 
Watertown, NY 13601. 


OBERLIN, OHIO multi-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDkye, 224 West Lorain, Oberlin, OH 
44074. 








PLEASE NOTE — Address replies to box number 
ads as follows: Box number ||  — , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





Professional Opportunities _ 


BE/BC ASSOCIATE needed for ENT private prac- 
tice, Ft. Lauderdale, Florida. Interest in otology, head 
and neck surgery. Competitive salary and benefits. 
Please send CV to: Box #411, c/o AOTO. 


RIVERFRONT UNIVERSITY city group recruiting 
additional otolaryngologist with interest in head & 
neck or otology. Assume existing practice. Coverage 
from board-certified otolaryngologists. Modern facil- 
ity adjacent to 400-bed medical center. Academics 
possible. Safe, scenic community. Exceptional real 
estate values; acreage available. Complete cultural, 
recreational and educational resources. Contact: 
Charles LesKovec (800) 368-2416, Extension 150. 


HAWAII — For Sale: Established, general, ENT solo 
practice in urban office/hospital center in Honolulu. 
Well equipped and furnished office. Trial association 
9-18 months then sale. Terms. Send CV to: Box 418, 
c/o AOTO. 








Medical Publications 


RESPIRATORY MEDICINES: The European Com- 
munity Market 1991-1996. A new 300-page report on 
anti-asthma medicines, antihistamines, cough and 
cold remedies, nasal preparations and throat prepa- 
rations in all 12 EEC countries. For full details con- 
tact: RJ Woodhouse, Pharmhouse Publications, 1 
Crown Court, Bradford-on-Avon, Wiltshire BA151BG, 
England. (FAX: 02216 4606). 





Positions Available 


PENNSYLVANIA/VIRGINIA/North Carolina/ 
Georgia: Locations include western Pennsylvania; 
Chesapeake Bay area’ suburb of Washington, DC; 
community near Raleigh/Durham, North Carolina: 
and popular medical community in Georgia. 
Single/multi-specialty groups and solo opportuni- 
ties. Modern facilities. Contact: Bonnie Jefferson, 
AM Care Physician Search, Department AO, P.O. 
Box 2816, Durham, NC 27715. (800) 477-0600. 


Research Grant Awards 


and Training 
Fellowships 





FELLOWSHIPS 


IN 
PEDIATRIC 
OTOLARYNGOLOGY 


July 1, 1992 - June 3C, 1994 
July 1, 1993 - June 3C, 1995 










A two-year fellowship program is available 
consisting of one year devoted to clinical 
activities and a second year devoted to 
research activities. 











Clinical Year 
Intensive experience in all phases of ear, 
nose and throat diseases in children, 
including otology, rhinolocy, broncho- 
esophagology, head and neck recon- 
Structive surgery, and traming in cleft 
palate related problems. 









Hesearch Year 
National Institutes of Health (NIDCD) 
sponsored fellowship to train fellows to 
develop skills in clinical amd laboratory 
research which will be used in an aca- 
demic career. Requirement: U.S. citizen 
or permanent resident. 


DIRECT INQUIRIES TO: 

Margaret A. Kenna. MD 

Department of Pediatric Otelaryngology 

CHILDREN'S HOSPITAL 
OF PITTSBURGH 


3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15215-2583 
(412) 692-8577 


An equal opportunity/affirmative action employer. 
Qualified minority and female applicants are 
encouraged to apply. 


















To Study Otosclerosis, 
Meniere's Disease and Related Disorders 


The American Otological Society, Inc., through its Research Fund is offering Research Grant 
Awards and full-time Research Training Fellowships to study otosclerosis, Meniere's Disease 
and related ear disorders in United States or Canadian institutions, July 1992 - June 1993. 
Proposals may include investigations of the management and pathogenesis of these 
disorders, and underlying processes. 


RESEARCH GRANTS. Available to physician and non-physician investigators: renewable 
annually for a maximum of $25,000 per year; no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (residents and medical students), 
fellowship will support 1-2 years' full-time research conducted oufside of residency 
training. Applications must be accompanied by sponsoring institution documentcrion that 
facilities and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked by January 31, 1992. 
uem QS ig ^ Cien "PTUS S: e, 


Information and materials may be obtained from: 


RICHARD A. CHOLE, MD, PhD, SECRETARY-TREASURER 


RESEARCH FUND OF THE AMERICAN OTOLOGICAL SOCIETY, INC. 
UNIVERSITY OF CALIFORNIA, DAVIS 


OTOLOGY LAB, 1159 SURGE 3, DAVIS, CALIFORNIA 95616 


TELEPHONE: (916) 752-8931 








x 
Xs Otelaryngology Ed 
3 Fellowship 
in 
Public Health 
July 1, 1992 





Combined Study Program in 
Otolaryngology and Public Health 


Leading to a Masters Degree 
in Public Health 


Sponsored Jointly by: 


Beth Israel Hospital 
Brigham & Women’s Hospital 
Harvard School of Public Health 





Contact 


David M. Vernick, M.D. 
333 Longwood Ave. 
Boston, MA 02115 


x (617) 735-3165 A 


a 








Faculty Positions 








The Division of Otolaryngology/Head and Neck 
surgery at Stanfoed University Medical Center is 
Seeking candidates for a full-time position at the 
Assistant! Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
success'ul applicant should have an interest in 
developing a strong clinical program in otology/ 
neuro-otciogy and nave demonstrated potential for 
research and teaching. Approximately 60% of the 
applicants time wi!! be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encouraees applications from such candidates. 
Letters c! inquiry and curriculum vitae should be 
sent to: 


















Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 
STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 









Medical Equipment/ Supplies 


























The University of lowa 


Head and Neck Fellowship 





A one-year intensive fellowship in head and neck and facial 
reconstructive surgery is available within the Department of 
Otolaryngology-Head and Neck Surgery at the University of lowa 


Hospitals and Clinics, lowa City, lowa. 


Experience is offered in all aspects of head and neck oncology 
and reconstructive surgery, including microvascular free tissue 
transfer. Accreditation is available through the American Cancer 
Society and The University of lowa. Applicants must be board-eligible 
in otolaryngology-head and neck surgery, general surgery, or plastic 
surgery and able to secure an lowa medical license. 


For further information, contact: 


Henry T. Hoffman, MD, Assistant Professor 
Director, Head & Neck Surgical Oncology 
Department of Otolaryngology 
THE UNIVERSITY OF IOWA 
HOSPITALS AND CLINICS 
lowa City, lowa 52242 
(319) 356-2166 


The University of lowa is an affirmative action/equal opportunity employer. 






Professor and Chairman 
Department of 
Otolaryngology 

The Columbia-Presbyterian 

Medical Center 

New York, New York 


Columbia University and The 
Presbyterian Hospital are 
searching for a new Professor 
and Chairman of Otolaryngol- 
ogy and Director of the Service 
of Otolaryngology. 


Interested parties are invited to 
submit recommendations or 
curriculum vitaes to the Search 
Committee Chairman: 


James G. McMurtry III, MD 


















ACADEMIC 
OTOLARYNGOLOGIST 


The Department of Otolaryngology 
at Wayne State University is seeking 
an otolaryngologist to head clinical 
and investigative programs of a 
large academic medical center. The 
individual must demonstrate expe- 
rience and capability in swallowing 
and voice. Opportunities are 
available for the individual to expand 
existing facilities and programs. 













Academic appointment and 
compensation will be related to 
training and experience. 





Practice available to augment 
negotiated base salary. Letter of 
inquiry and curriculum vitae should 
be sent to: 











Robert Mathog, MD 
Professor and Chairman 
Department of 








Otolaryngology 5E-UHC 


Wayne State 
University 

School of Medicine 

540 East Canfield, Detroit, MI 48201. 


Wayne State University is an equal 
opportunity, affirmative action employer. 








ENT EQUIPMENT FOR SALE: Zeiss operating mic- 
roscope, instruments, SMR cabinets. Send for 
inventory. T.G. Boland, MD, 1489 East Thousand 

. Oaks Boulevard, #8, Thousand Oaks, CA 91362. 
(805) 495-0496. 


TOMAX BASIC SKULL tomography and radio- 
graphy system. Easy to operate. Four years old. 
Excellent condition. To obtain information contact: 
Otolaryngelogy Censultants of Memphis, Linda 
Dougherty. 791 Estste, Memphis, TN 38120; or call: 
(901) 761-8517. 


The Neurological Institute 


710 West 168 Street 
New York, NY 10032 





























Columbia University and Presbyterian 
Hospital are an affirmative action/equal 
opportunity employer. 







Department of Plastic Surgery of the Manhattan Eye, Ear and Throat 

Hospital and the Institute for Reconstructive Plastic Surgery of the New York 
University Medical Center. The topics examined are of practical interest to the 
practicing surgeon and the academician. Unsolved problems and controversies 
are addressed by an international faculty of experts. This faculty is composed of 
senior authorities and recent contributors to the field of rhinoplasty. Emphasis is 
placed on new anatomical concepts of technical aids to improve predictability of 
results, modern concepts of nasal physiology, aesthetic consideration in 
reconstructive rhinoplasty, and clef-lip nose reconstruction as well as aesthetic 
rhinoplasty. Live telecast surgery will put attendants in the operating room 
and supplement lectures and panel discussions. 


Manhattan Eye, Ear and Throat Hospital Faculty: V.J. Anand, M.D., Sherrell J. 
Aston, M.D., Daniel C. Baker, M.D., Court Cutting, M.D., R. Richard Leinhardt, 
M.D., Joseph C. McCarthy, M.D., William B. Nolan, M.D., Thomas D. Rees, 
M.D., Blair O. Rogers, M.D., Nicolas Tabbal, M.D., Barry Zide, M.D. 


Guest Faculty: Fritz Barton, M.D., Dallas, Texas; Rollin K. Daniel, M.D., 
AESTHETIC AND Newport Beach, California; Bahman Guyuron, M.D., Lyndhurst, Ohio; 
RECONSTRUCTIVE Jose Juri, M.D., Buenos Aires, Argentina; George Meredith, M.D., Virginia 
RHINOPLASTY Beach, Virginia; Rodolphe Meyer, M.D., Lausanne Switzerland; Fernando Ortiz 
Monasterio, M.D., Mexico City, Mexico; Jamie Planas, M.D., Barcelona, Spain; 
NOVEMBER 14-16,1991 Samuel Stal, M.D., Houston, Texas; John Tebbetts, M.D., Dallas, Texas. 
THE WALDORF ASTORIA HOTEL Sponsored by The Manhattan Eye, Ear and Throat Hospital in conjunction with 
NEW YORK, NEW YORK the Institute of Reconstructive Plastic Surgery at the New York University Medical 
CHAIRMEN: Center. Limited enrollment, CME Category | Accreditation. Endorsed by the 
Thomas D. Rees, M.D Plastic Surgery Educational Foundation. 
Sherrell J. Aston, M.D. For information contact: Francine Leinhardt, Course Coordinator, Manhattan 
PROGRAM DIRECTOR: Eye, Ear and Throat Hospital, 210 East 64th Street, New York, NY 10021 
William B. Nolan, M.D. (212) 838-9200 ext. 2776 or FAX (212) 832-9126 


T his symposium is the thirteenth of an annual series co-sponsored by the 





SIXTY FIRST ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 


Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 


GUEST FACULTY 
EUGENE B. KERN, M.D., Mayo Clinic, Minneapolis, MN 
WAYNE F. LARRABEE, JR., M.D., Seattle, WA 
HAROLD C. PILLSBURY, III, M.D., Univ. No. Carolina, Chapel Hill, NC 
JAMES Y. SUEN, M.D., Univ. of Arkansas, Little Rock, AK 


Organized in 1913 and incorporated in 1932, this continuing education program for otolaryngologists maintains an 
outstanding reputation for excellent speakers. The three-day conference provides as many as 15 Category I credits toward 
the CMA Certificate in Continuing Medical Education and the AMA Physicians Recognition Award. The program format 
features lectures, panel discussions, and luncheon question and answer sessions with the faculty. 


THOMAS C. CALCATERRA, M.D., PROGRAM CHAIRMAN 


REGISTRATION FEE: $320 for practicing physicians if received before January 1, 1992; $370 after that date 
(Military physicians pay the same fee as practicing physicians) 
$100 for resident physicians, $160 for retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 
P.O. 1216, Murrieta, CA 92564, or call/FAX (714) 677-4482. 
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Screening Mammography 
Quilelines  * 


Nomen with No Symptoms 
Age; : 


35-39 ‘Baseline 
40-48 : Every 1-2 years 
508 up Every year 





. What 
will you tell her 
. about 
screening 
mammography? 


| 


Many of your patients will hear about 
screening mammography through a program 
launched by the American Cancer Society and 
the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along 
with your regular breast examinations and 
their monthly self examinations, offers the 
best chance of early detection of breast cancer, 
a disease which will strike one woman in 10. 

If you have questions about breast cancer 
detection for asymptomatic women, please 
contact us. 


I 
| 


AMERICAN Professional Education Dept. 
National Headquarters 
È CANCER 90 Park Avenue 
* SOCIETY New York, New York 10016 


or your local society 


American 1891 Preston White Drive 
College of Reston, Virginia 22091 
Radiology (703) 648-8900 





RYNATAN & 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 4.2 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 

Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Eaca tablet contains: 








Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpFsniramine an 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy shauld be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compaunds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol ar other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to causedizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcohelic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify thesanticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: PregnancyCategory C. Anima: reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects asseciated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may »e prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


and Administration Administer the recommendecdose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 
RYNATAN Pediatric Suspension: Children ever six yéars of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL ( ? to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN* Tablets: Buff, capsule-shaped, compressed tablets 
in bottles of 100 (NDC 0037-0713-92) and bottles of 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant*lavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pin: bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 
RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-—30°C (59*F—86^F); protect from freezing. 
*RYNATAN®-S is RYNATAN® Pediatric Suspension either in a 4 fl az unit of use container 
with a 10 mL calibrated oral syringe (patent pending) or in a 15 mL sample container. 
Rev. 9/89 





Reference: [Brackets list internal identification code.] 
1. Weiler JM, Gellhaus M, Donnelly A, Weiler K. Randomized double-blind, 
parallel groups, plocebo-controlled study of efficacy and safety of Rynatan* in the 
treatment of allergic rhinitis using an acute model. Ann Allergy. | 990;64:63-66.[2] 
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TITRATABLE TABLETS. 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 





m Favorable safety profile 
and effective' 


= Appropriate for all patient 
age groups 
B B.I.D. titratable tablets 
E RYNATAN-S* Pediatric Suspension 
EB Convenient dosing 


Please see following page for prescribing information. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W: Cranbury, New Jersey 08512 
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‘Head & Neck 


Surgery 


NOVEMBER 1991 








Long-term Survival After Surgical Resection for Recurrent 
Nasopharyngeal Cancer After Radiotherapy Failure 


W. E. Fee, Jr, J. B. Roberson, Jr, D. R. Goffinet 





Parathyroid Exploration: A Review of 125 Cases 
G. W. Summers 


Fa e A 


The Combined Latissimus Dorsi — Scapular Free Flap in 
Head and Neck Reconstruction 


J. E. Aviv, M. L. Urken, C. Vickery, H. Weinberg, 
D. Buchbinder, H. F. Biller 


Volume 117, Number 11 


American Medical Association ` 
Physicians dedicated to the health of America 
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Unlike antihistamines, BECONASE acts 
directly on the inflammatory component, 
the cause of recurrent symptoms. 





e Proven more effective than antihistamines 
for seasonal rhinitis’? 

e Effective in perennial rhinitis? and 
proven safe for long-term use: 


BECONASE 


(BECLOMETHASONE DIPROPIONATE, USP) 


QUON EAT d MM AEROSOL AND REFILL 


Anas ASE AQ nasal spray 004097 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 


*Calculated on the dried basis. (uff Bez 
OEP BPA RHINITIS THERAPY THAT DOES MORE 
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Please consult references and Brief Summary of Prescribing Information on next page. 


Beconase* BRIEF SUMMARY 
Puntano dipropionate, SP) 

halation Aeroso! 
For Nasal Inhalation 


Lad Beconase AQ” 
et (beclomethasone propionate, monohydrate) 


i l Spray, 0.042% 
z preted on ded vasis 
For Intranasal Use Only 


SHAKE WELL 
BEFORE USE. 


r 
^ 





The following is a nef summaryaniy. Before prescribing, see complete prescribing information in Beconase™ Inhalation Aerosol 
* and Beconase AQ* Nasal Spray "roduct labeling 
CONTRAINDICATIONS: Hypersessitivity to amy of the ingredients of either preparation contraindicates its use 


WARNINGS: The replacement off systemic corticosteroid with Beconase™ Inhalation Aerosol or Beconase AQ® Nasal Spray can 
I be accompanied ty signs of adrmal insufficiency. 

| Careful attentiommust be give= when patients bb treated for prolonged periods with systemic corticosteroids are 

b transferred to Beconase Inhalatic Aerosol or Beconase AQ Nasal Spray. This is particularly important in those patients who have 
| associated asthmmar other cinia conditions where too rapid a decrease in systemic corticosteroids may Cause a severe 


exacerbation of ther sympt 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and orally inhaled 
beclomethasone inzreases the lielinhood of hypothalamic-pituitary-adrenal (HPA) suppression compared with a therapeutic dose 
of either one alone Therefore, Bzzonase Inhalation Aerosol and Beconase AQ Nasal Spray treatment should be used with caution 
in patients already.on alternate-c7y prednisone regimens for any disease. 

l If recommandecdoses of Intr-1asal beclomethasone are exceeded or if individuals are particularly sensitive or predisposed by 
virtue of recent systemic steroidierapy. symptoms of hypercorticism may occur, including very rare cases of menstrual 
irregularities, acnesorm lesions, ond cushingord features. If such changes occur, Beconase Inhalation Aerosol and Beconase AQ 
Nasal Spray shout be discontimaed slowly consistent with accepted procedures for discontinuing oral steroid therapy 


PRECAUTIONS: ; 
General: During withdrawal 'ror- oral steroids. some patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and dewression 
In clinical studies with beclómethasone dipropionate administered intranasally, tne development of localized infections of the 
nose and pharymewith Candida 3Ibicans has occurred only rarely. When such an infection develops, it may require treatment with 
appropriate local therapy or discentinuation of treatment with Beconase® Inhalation Aerosol or Beconase Q Nasal Spray. 
eclomethasone dipropionatess absorbed into the circulation. Use of excessive doses of Beconase Inhalation Aerosol or 
Beconase AQ Nasal Spray may uppress HPA function. 
* Beconase Inhaison Aerosol "3d Beconase AQ Nasal Spray should be used with caution, if at all, in patients with active or 
quiescent tuberculous infections! the respiratory tract; untreated fungal, bacterial, or systemic viral infections; or ocular herpes 


| Simplex 

i B For either prepazation to be FSi in the treatment of nasal polyps, the aerosol or spray must be able to enter the nose 
Therefore, treatment of nasal paps with these preparations should be considered adjunctive therapy to surgical removal and/or 

Bi the use of other medications the will permit affective penetration of these preparations into the nose. Nasal polyps may recur 

after any form of 'reatment. — 

As with any long-term treatment, Dom using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over several months 
or longer should be examined periodically for possible changes in the nasal mucosa. 

Because of themhibitory effest of corticosteroids on wound healing, patients who have experienced recent nasal septum 
ulcers, nasal surgery. or traurneshould not use a nasal corticosteroid until healing has occurred. 

Although systemic effects has been minimal with recommended doses, this potential increases with excessive doses 
Therefore, r than recommeded doses af Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be avoided. 

Beconase Inhaiation Aerose= Rare instances of nasal septum perforation have been spontaneously reported 

Rare instances=f increased M@@raocular pressure have been reported following the intranasal application of aerosolized 
corticosteroids 

Beconase AQ hasal Spray: <arely, immediate hypersensitivity reactions may occur after the intranasal administration of 
beclomethasone. 

Extremely rare instances of wmeezing, nasal septum perforation, and increased intraocular pressure have been reported 
following the intranasal appiicaman of aerosolized corticosteroids. Although these have not been observed in clinical trials with 
Beconase AQ Nasal Spray. vigilance should be maintained. 

I persistent nasopharyngeal sritation occurs, it hy d be an indication for stopping Beconase AQ Nasal Spray, 
Information for Patients: Patiescs being treated with Beconase Inhalation Aerosol or Beconase AQ Nasal Spray should receive the 
following informasion and instructions. This information Is intended to aid in the safe and effective use of this medication. It is not 
a disclosure of a'tpossible adve"se or intended effects. Patients should use these preparations at regular intervals since their 
' effectiveness depends on their “gular use. The patient should take the medication as directed. It is not acutely effective, and the 

prescribed dosage should not tt increased. Instead, nasal vasoconstrictors or oral antihistamines may be needed until the effects 
of Beconase Inhatation Aerosoller Beconase AQ Nasal Spray are fully manifested. One to 2 weeks may pass before full relief is 
obtained. The patient should cœntact the po if symptoms do not improve, or if the condition worsens, or if sneezing or 
nasal imitation occurs. For the groper use of either unit and to attain maximum improvement, the patient should read and follow 
carefully the patient's instructicss saction of the package insert. 
Carcinogenesis, Mutagenesis mpairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by inhalation and 82 
weeks by the ora»route, resulte in no evidence of carcinogenic activity. Mutagenic studies have not been performed. 
impairment of *ertility. as evinced by inhibition of the estrous cycle in dogs, was observed following treatment by the oral 
Y % - No inhibition of the estros cycle in dogs was seen following treatment with beclomethasone dipropionate by the inhalation 
" route. 
| Pregnancy: Teratogenic Etlesżs: Pregnansy c" C: Like other corticoids. parenteral (subcutaneous) beclomethasone 
m. dipropionate has-»een shown t be teratogenic and embryocidal in the mouse and rabbit when given in doses approximately 10 
$ times the humardose. In thesestudies, beclomethasone was found to produce fetal resorption, cleft palate, agnathia, 
I microstomia, absence of tongi, delayed ossification, and agenesis of the thymus. No teratogenic or embryocidal effects have 
been seen in thexat when becl-methasone dipropionate was administered by inhalation at 10 times the human dose or orally at 
d 1,000 times the ^uman dose. “were are no adequate and well-controlled studies in pregnant women. Beclomethasone 
| dipropionate shcsld be used deting pregnancy only if the potential benefit justifies the potential risk to tne fetus 
Effects: Hoadrenalism may occur in infants born of mothers receiving corticosteroids during pregnancy. 
Such infants should be careful observed 
Nursing Mothers: it is not known whether beclomethasone dipropionate is excreted in human milk. Because other corticosteroids 
are excreted in haman milk. castion should be exercised when Beconase Inhalation Aerosol or Beconase AQ Nasal Spray is 
administered to «nursing worn 
Pediatric Use; Safety and effe-veness in children below 6 years of age have not been established. 


ADVERSE REACTIONS: In general. side effects in clinical studies with both preparations have been primarily associated with 
irritation of the nasa! mucous membranes. 

Rare cases of mediate ane delayed hypersensitivity reactions, including urticaria, angioedema, rash, and bronchospasm, 
have been reported following t= oral and intranasal inhalation and administration of beclomethasone 
Beconase inhalation A Adverse reactions reported in controlled clinical trials and long-term open studies in patients 
treated with Beconase Inhalatie Aerosol are describec below. 

Sensations of*ritation and Warning in the nose (11 per 100 patients) following the use of Beconase Inhalation Aerosol have 
been reported. £50, occasion. sneezing attacks (10 per 100 adult patients) have occurred immediately following the use of the 
intranasal inhaler This hy may be more common in children. Rhinorrhea may occur occasionally (1 per 100 patients). 

Localized infentions of tha r=se and pharynx with Candida albicans have occurred rarely (see PRECAUTIONS) 

Transient episedes of epistagss nave been reported in 2 per 100 patients. 

Rare cases of ulceration of ~e nasal mucosa and instances of nasal septum perforation have been spontaneously reported 
(see PRECAUTIONS) 

Rare instances of increasecantraocular pressure have been reported following the intranasal application of aerosolized 
Corticosteroids (see PRECAUTIONS) 

Systemic cor-zosteroid sidweffects were not reported during controlled clinical trials. If recommended doses are exceeded, 
however. or if individuals are particularly sensitive, symptoms of hypercorticism, i.e., Cushing's syndrome, could occur 
Beconase AQ® Nasal Spray: .dverse reactions reported in controlled clinical trials and open studies in patients treated with 
Beconase AQ Nasal Spray areslescribed betow. 

Mild nasophaeyngeal irntatiem following the use of beclomethasone aqueous nasal spray has been reported in up to 24% of 
patients treated. mcluding o¢cssional sneezing attacks (about 4%) resi clair cos following use of the spray. In patients 
experiencing these symptoms=none had to discontinue treatment. The incidence of transient irritation and sneezing was 
approximately the same in theagroup of patents who received placebo in these studies, implying that these complaints may be 
related to vehicle componentsst the formulation 

Fewer than 5 per 100 patiems reported headache, nausea, or lightheadedness following the use of Beconase AQ Nasal Spray. 
Fewer than 3 per 100 patientsseported nasa! stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare instances of-heezing, nasal septum perforation, and increased intraocular pressure have been reported 
following the intranasal admirr-tration of aerosolized corticosteroids (see PRECAUTIONS). 


OVERDOSAGE: information cumcerning possible overdosage and its treatment appears in the full prescribing information. 


Allen & Hansurys T I Beth 


DIVISION OF GLAXO INC [ 
Research Triangle Park. NC 27 
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with terfenadinetablets in seasonal allergic rhinitis, Curr Med Res Opin. 1985;9(8):560-567. 2. Salomonsson P, GaltbergiL. 
Heilborn H, Nomind K, Pegelcw K-O. Efficacy of an oral antihistamine, astemizolB, as.compared to a nasal.steroid spray inthay 
fever. Allergy. 1988:43:214-238. 3. Tarlo SM, Cockcroft DW, Dolovich J, Hargr@ave FE. Beclomethásone dipropionate-aerósol in 
perennial rhinitis. J Alergy Cle Immunol. March 1977;59:232-236. 4. Holopain E; Malmberg H; Binder E. Long-temfollow-up 


References: 1. seswick varia GS, Cherry JR. A comparative study of beclomethasone dipropionate aqueousmaSal spray 


* ; Of intra-nasal beclomethason-treatment: clinical and histologic study. Acta Otolaryngol Suppl (Stockh). 1982;386,270:273. 
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SURGICAL COURSE ON 
TYMPANOPLASTY 


Service de Clinique 
Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B GRATACAP 


from MARCH, Monday 2 
to MARCH, Thursday 5, 1991 
(english language) 


The intensive course includes: 
—practical lectures, 

—live surgery, 

—video presentations, 
—training on temporal bones, 
—patient presentations. 


Limited places: 16 applicants 
Fee: 4,000 FF— Residents: 3,900 FF 


For further informations, comtact: 
Madame GULLON-— Secretariat 
Pr Charachon 
Clinique ORL—C.H.U de GRENOBLE 
BP 217 X—38043 
GRENOBLE CEDEX FRANZE 
FAX (33) 76.76.56.15 






10th ANNUAL PARK CITY 
MULTIDISCIPLINARY EYE AND FACIAL 


PLASTIC SURGERY CONFERENCE 


February 1-4, 1992 
Olympic Hotel — Park City, Utah 


A program for ophthalmologists, otorhinolaryngologists, 
dermatologists, plastic surgeons and oral surgeons. 


Co-Chairmen: 

Jeffrey C. Popp, M.D., F.A.C.S. 

Clinical Assistant Professor, Department of Ophthalmdogy 
Director, Oculoplastic, Orbital & Oncology Services 
University of Nebraska Medical Center 

Creighton University School of Medicine 

Omaha, Nebraska 


Robert M. Dryden, M.D., F.A.C.S. 

Clinical Professor, Department of Ophthalmology 

Director, Section of Eye Plastics and Reconstructive &urgery 
University of Arizona College of Medicine 

Tucson, Arizona 


Program Faculty: A. Jan Berlin, M.D., Louise Berlin, R.D.M.S., Michael 
Callahan, M.D., William Casey, M.D., Stanley Coulthaed, M.D., C. James 
Fleming, M.D., John Harrington, M.D., Calvin Jc»nson, Jr, M.D., 
Lawrence Katzen, M.D., Peter Kay, M.D., Mark May, M.D., Janet Neigel, 
M.D., James Orcutt, M.D., William Offutt, IV, M.D., vito Quatela, M.D., 
Joachim Seeger, M.D., Nicholas Soldo, M.D., Dean “oriumi, M.D., Tom 
Wang. M.D., Paul Weber, M.D., T. David Wilkes, M.C , Allan Wulc, M.D. 


*** SPECIAL MINI WORKSHOP ON MIDAS REX DRILL »* x x 


Sponsored by: The University of Nebraska Medical C enter, Department 
of Ophthalmology yt ~ 


Approved for AMA Category | — 16 heurs 2 \e ta 
For further information, contact: University of Nebraska Medical Center, 
Center for Continuing Education, 600 South 42nd Stréet, Omaha, NE 
68198-5651. Telephone (402) 559-5925. qeu 7T 
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antihistamines 
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Demands an antihistamine 
proven to have no effects 
on reaction time and 
motor coordination 
greater than placebo 


Viore than 60 objective tests of 
cognitive, motor, and integrated 
performance—documented in more 
than 20 published stucies—show that 
Seldane has no effects on human 
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Seldane* 

(terfenadine) 60 mg Tablets 

BRIEF SUMMARY 

CAUTION: Federal law prohibits dispensing without prescription 

DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each tablet contains 60 
mg terfenadine. Tablets also contain, as inactive ingredients: corn starch, gelatin, lactose 
magnesium stearate, and sodium bicarbonate 

INDICATIONS AND USAGE 

Seldane is indicated for the relief of symptoms associated with seasonal allergic rhinitis 
Such as sneezing, rhinorrhea, pruritus, and lacrimation 

CONTRAINDICATIONS 

Seldane is contraindicated in patients with a known hypersensitivity to terfenadine or any 
of its ingredients 

PRECAUTIONS 

General: Tertenadıne undergoes extensive metabolism in the liver. Patients with impaired 
hepatic function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin 
therapy, or having conditions leading to QT prolongation (e.g. hypokalemia, congenital QT 
syndrome) may experience QT prolongation and/or ventricular tachycardia at the recom- 
mended dose. The effect of terfenadine in patients who are receiving agents which alter the 
QT interval is not known. These events have also occurred in patients on macrolide 
antibiotics, including erythromycin, but causality is unclear. The events may be related to 
altered metabolism of the drug, to electrolyte imbalance, or both 

Information for patients: Patients taking Seldane should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients 
should be questioned about pregnancy or lactation before starting Seldane therapy, since 
the drug should be used in pregnancy or lactation only if the potential benefit justifies the 
potential risk to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct 
sunlight, and away from children 

Drug interactions: Preliminary evidence exists that concurrent ketoconazole or macrolide 
administration significantly alters the metabolism of terfenadine. Concurrent use of 
Seldane with ketoconazole or troleandomycin is not recommended. Concurrent use of other 
macrolides should be aporoached with caution 

Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of terfenadine, corre- 
sponding to 63 times the recommended human daily dose. in mice for 18 months or in rats 
for 24 months, revealed no evidence of tumorigenicity. Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis. 

Reproduction and fertility studies in rats showed no effects on male or female fertility at oral 
doses of up to 21 times the human daily dose. At 63 times the human daily dose there was 
a small but significant reduction in implants and at 125 times the human daily dose reduced 
implants and increased post-implantation losses were observed, which were judged to be 
secondary to maternal toxicity 

Pregnancy Category C: There was no evidence of animal teratogenicity. Reproduction 
Studies have been performed in rats at doses 63 times and 125 times the human daily dose 
and have revealed decreased pup weight gain and survival when terfenadine was adminis- 
tered throughout pregnancy and lactation. There are no adequate and well-controlled 
Studies in pregnant women. Seldane should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus 
Nonteratogenic effects: Seldane is not recommended for nursing women. The drug has 
Caused decreased pup weight gain and survival in rats given doses 63 times and 125 times 
the human daily dose throughout pregnancy and lactation. Effects on pups exposed to 
Seldane only during lactation are not known, and there are no adequate and well-controlled 
Studies in women during lactation 

Pediatric use: Safety and effectiveness of Seldane in children below the age of 12 years have 
not been established 

ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled studies in- 
volving more than 2.400 patients who received Seldane. provides information on adverse 
experience incidence for periods of a few days up to six months. The usual dose in these 
Studies was 60 mg twice daily, but in a small number of patients, the dose was as low as 








20 mg twice a day. or as high as 600 mg daily 
In controlled clinical studies using the recommended dose of 60 mg b.i.d., "he incidence 
of reported adverse effects in patients receiving Seldane was similar to that reported in 
patients receiving placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent of Patients Reporting 


Controlled Studies* All Clinical Studies" " 
Adverse Seldane Placebo Control | Seldane Placebo 
Event N=781  N=665  N-626'''| Nz2462 N=1478 
Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 
Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress 
Nausea, Vomiting 
Change in Bowel habits) 
Eye, Ear, Nose, and Throat 
Dry Mouth/Nose/Throat 
Cough 
Sore Throat 
Epistaxis 
Skin 
Eruption (including rash 
and urticaria) or itching 


* Duration of treatment in "CONTROLLED STUDIES” was usually 7-14 DEYS 
** Duration of treatment in "ALL CLINICAL STUDIES" was up to 6 months 
*** CONTROL DRUGS: Chiorpheniramine (291 patients). d-Chlorpheniramine 
(189 patients), Clemastine (146 patients) 
Rare reports of severe cardiovascular adverse effects have been received which include 
arrhythmias (ventricular tachyarrhythmia, torsades de pointes, ventricular fibrillation) 
hypotension, palpitations, and syncope. In controlled clinical trials in otherwise normal 
patients with rhinitis, at doses of 60 mg b.i.d. smatl increases in QTc interval were observed 
Changes of this magnitude in a normal population are of doubtful clinical significance 
However, in another study (N=20 patients) at 300 mg b.1.d. a mean increase inQTc of 10% 
(range -4% to +30%) (mean increase of 46 msec) was observed without clinical signs or 
symptoms 
In addition to the more frequent side effects reported in clinical trials (See Table), adverse 
effects have been reported at a lower incidence in clinical trials and/or spontaneously during 
marketing of Seldane that warrant listing as possibly associated with drug administration 
These include: alopecia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm 
confusion, depression, galactorrnea, insomnia, menstrual disorders (including 
dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia, photosensitivity 
seizures, sinus tachycardia, sweating, tremor, urinary frequency, and visual disturbance 
In clinical trials, several instances of mild, or in one case, moderate transaminase elevations 
were seen in patients receiving Seldane. Mild elevations were also seen in plazebo treated 
patients. Marketing experiences include isolated reports of jaundice. cholestatic hepatitis 
and hepatitis. In most cases available information is incomplete 
OVERDOSAGE 
Information concerning possible overdosage anc its treatment appears in FullPrescribing 
Information 
DOSAGE AND ADMINISTRATION 
One tablet (60 mg) twice daily for adults and chitdren 12 years and older 
Product Information as of July, 1990 
MARION MERRELL DOW INC 
Prescription Products Division 
Kansas City, MO 64114 
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“We must make sure that policies are based on facts, not fears? 


Dr. Paul Volberding, Researcher, University of California, San Francisco, Member, American Medical Association 


Amid the rancor of politics and budget debates, 


the needs of the patient are often overlooked. And, it 


is forgotten that it is physicians who know the most 
about disease and the suffering of patients. 

Nowhere is this more true than with AIDS. 

"Inroughout :he history of epidemics, there has 
been the possibility of reactions and policy based on 
fear and stigma,” states Dr. Volberding. 

The American Medical Association (AMA) 
agrees. The AMA is committed to fair AIDS policies, 
and tc supporting researchers battling not just AIDS, 
but the countless diseases that ravage our society. 


"What impresses me most about the AMA is its 
willingness to take public policy positions and its abil- 
ity to influence opinion," Dr. Volberding adds. 

The AMA supports his work and is proud that he 
is an AMA member. If you want to join him, return the 
attached postage-paid card or call 1-800-AMA-3211. 


American Medical Association 


Physicians dedicated to the health of America 








The Osler Institute 


Otolaryngology Boards Review Course 


March 8-13, 1992 — Chicago 


r 


Now, your written and oral boards update offers unlimited mock orals 
Accredited by the Medical College of Wisconsin 


OBJECTIVES 


e Increase basic science knowledge in otolaryngology 
e Improve clinical skills for diagnosis and treatment 

e Prepare board candidates to take board examinations 
e Provide practicing surgeons with a review and update 


METHODS 


"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities, but from people who are relatively unknown as well."* 


PATHOLOGY CLINICAL FACULTY 

Upper Respirator SCIENCES 

E ua 5 Michael Benninger, M.D. 

y Anesthesiology Clin. Ass’ 
| . Ass’t. Prof. of Otolaryngology 
Bone and Soft Tissue Endocrinology dotal We 
niversity of Michigan 

Thyroid and Parathyroid Systemic Disease H C IL MD 
Salivary Glands Infectious Disease Senior Staff Physician za 
Ear and Temporal Bone Radiology Henry Ford Hospital 
Ee AESTHETIC Jerry House, M.D. 

B PIR SURGERY Fest Clin. Prot. o CORO 

tologic Medicine Indiana University 
Deafness and Dizziness id Vis Rhinoplasty Arvind Kumar, M.D. 
Facial Nerve THOBFODURMIY Assoc. Prof. of Otolaryngology 
Base of Skull Surgery HAMM D SM University of Illinois 
metic Complications 
Temporal Bone Surgery EE NT RE ER Michael LaRouere, M.D. 
PEDIATRIC E.N.T. HEAD AND NECK Attending Physician 
Respiratory Obstruction Nose and Sinuses dnm A n 
Pediatric Tumors Oral Cavity Robert Maisel, M.D. 
Caustics & Foreign Bodies pharynx and Larynx Assoc. Prof. of Otolaryngology 
Trachea and Esophagus Charles Myer, M.D. 
E CES Thyroid and Parathyroid AS$00. Prof. of Otolaryngology 
Mandible University of Cincinnati 

Anatomy Maxillofacial Trauma Ilana Saupe M.D. i 
Embryology Facial Anomalies ABS y Pro ae Otolaryngo OBY 
Genetics University of Chicago 
Physiology LAB AND EXAMS Dean Toriumi, M.D. 
Immunology Pathology Glass Slides Ass’t. Prof. of Otolaryngology 
Allergy Written and Oral Exams University of Illinois, Chicago 


Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 


Name 





Address 





City/State/Zip 


Phone 





Mail today to: 

1094 Dawn Lane, Dept. 111 
P.O. Box 2218 

Terre Haute, IN 47802 


For: L] March 8-13, 1992 — Chicago 
[ ] Check enclosed for $ 


C] Please send FREE SAMPLEof 
home study material 


e HOME STUDY questions, assignments and answers 

e SEMINAR with projection slides and lecture-note syllabus 
e LABORATORY with microscope and giass slides 

e PRACTICE EXAMS with oral and written parts 





" „remarkably compleie and pleasant...."* 


COURSE AND LOCATION: The course iy 
held the week before written and oral exams. 
Home study questions will be sent before the 
course. Your best value is to repeat the 
seminar for half price the week before both 
written and oral exams. Past participants rec- 
ommend taking the course well before your 
exam and repeating the course for half price 
immediately prior to your exams. The course 
will be at the Hilton Inn, Lisle, Illinois. 


" and those little extras....'"* 


DISCOUNT AIR FARES: Please call toll- 
free (800) 548-8185 for group discount rates. 


£ 


FEES AND CATEGORY 1 C.M.E. CREDIT: 


" „the most education for the money.™ 


Physician or Resident: Phy. Res. hrs. 
e Six day course: $750 $500 60 
repeating within 2 years: $375 $375 60 


e Extra orals day (March 14): $150 $150 8 

e Mock oral exams : $ 70 $ 70 1/2 

e Private mock orals : $100 $100 1/2 

e Add 10% within 10 days of the course. 

è Attendees not in course hotel add $20/day. 

e $50 will reserve your position. 

e Subject to a $50 fee, refunds will be made 
until the seminar begins. » 

e Most home study materials will be mailed 
after half of the registration fee is received. 


" „home study material was extremely helpful."* 


ACCREDITATION: The Medical College of 
Wisconsin, a member of the Milwaukee Re- 
gional Medical Center, accredited by the 
ACCME, certifies that this program meets the 
criteria for 60 Category 1 credits. 


"I feel [the course] helped me pass...."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, Terre Haute, IN 47802 


(800) 356-7537 or (812) 299-5658 
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Antihistamines can have an 
overwhelming effect on sinusitis. 


There are no antihistamines in Guaifed. So theres most other brands, the guaifenesin in Guaifed is 
no excess drvness or drowsiness. immediately released for more rapid relief. It's an 
Guaifed relieves sinusitis with the most widely used advantage your patients will truly appreciate. 
nasal decongestant, pseudoephedrine HCl, and a Also available as Guaifed-PD Capsules. 

proven mucoevacuant, guaifenesin. But unlike Please see adjacent page for brief summas of prescribing infermation. 


GUAIFED ........- GUAIFED-P D Capsules 


(pseudoephedrine HCI 120 mg and (pseudoephedrine HCI 60 mg and 
guaifenesin 250 mg) guaifenesin 300 mg) 
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Antihistamines 
can have an 
overwhelming 

effect 
on sinusitis. 


GUAIFED' capsules 


(pseudoephedrine HCI 120 mg 
and guaifenesin 250 mg) 
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GUAIFED-PD° Capsules | 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 


Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe coronary artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease, 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease, diabetes 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 


Case in point: 


Have you ever discussed your fees with 
another physician? Or shared your feelings 
about an HMO or PPO plan with other MDs 





or thyroid disease and in patients who exhibit difficulty in : 2? T Talade * = : | RES 

urination due o enlargement o he prostate gland Check in town? Unless the doctors vou talked to 

with a physician if symptoms do not improve within 7 days or Tere V, ‘ > V av have violate 

if accompanied by high fever, rash or persistent headache. were your partners, you May hay e violated 
Drug Interactions: Do not take this product if you are pres- U.S. antitrust laws and could face criminal 
ently taking a prescription drug for high blood pressure or 1 i ] > p 
depression, without first consulting a physician. MAO inhibi- prosecution. If found guilty of price fixing or 
tors and beta DU C blockers may increase the effect of DAT 

sympathomimetics. Sympathomimetics may reduce the group bovcott, vou could be fined, sentenced 
antihypertensive effects of methyldopa, mecamylamine, MN 3 c 

reserpine and veratrum alkaloids. Pseudoephedrine hydro- and stripped of vour license. 

chloride may increase the possibility of cardiac arrhythmias x 

in patients presently taking digitalis glycosides. 

Pregnancy: Pregnancy Category B. It has been shown that : " 5 
pseudoephedrine hydrochloride can cause reduced aver- This may be the most important book you'll ever read: 

age (C length, and rate of skeletal ossification in the 

animal fetus. P 2: 2b ; 

Nursing Mothers: Pseudoephedrine is excreted in breast Col lective Neg otiation and Antitrust 

milk; use by nursing mother is not recommended because i ini 

of the higher than usual risk of side effects from sympatho- A Guide for Physi clans 


mimetic amines for infants, especially newborn and prema- 
ture infants. 


The American Medical Association, Office of 
Geriatrics: Pseudoephedrine should be used with caution $ » Med cal A: octation, fice of 


in the elderly because they may be more sensitive to the the General Counsel, has published this book 
effects of the sympathomimetics. ‘ j rta : 
WARNINGS: Do not take this product for persistent or to help you avoid antitrust pitfalls and improve 
chronic cough such as occurs with smoking, asthma, or : Al: " - z ; l 
emphysema, or where cough is accompanied by excessive vour ability to bargain effectively with payors. 


secretions except under the advice and supervision of a 
physician. This medication should be taken a few hours 


prior to bedtime to minimize the possibility of sleepless- . 1. M £ | 
ness. Take this medication with a glass of water after each To Order, Call Today: 1-800-621-8335 | 
dose, to help loosen mucus in the lungs. 

ADVERSE REACTIONS: Adverse reactions include nau- 


sea, cardiac palpitations, increased irritability or excite- Price: $5.00 ( AMA Members) 
ment, headache, dizziness, tachycardia, diarrhea, — 
drowsiness, stomach pain, Seizures, slowed heart rate, $7.50 ( Non-members ) 


shortness of breath and/or troubled breathing. 


DOSAGE AND ADMINISTRATION: GUAIFED' CAP- 
SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 


GUAIFED-PD* CAPSULES Adults and children over 12 
years of age: 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 


Distributed by 


Muro 


Pharmaceutical, Inc. 
Tewksbury, MA 01876-9987 


(O Muro Pharmaceutical, Inc. — 1991 
2000-0319 Ad -4002 








You need an antibiotic 
that works here! 
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: CEFTIN °% 


(cefuroxime axetil) 5 


| 125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 
BID oral cephalosporin therapy that stands out from the crowd ` BN 
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CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
WARNINGS: BEFORE THERAPY WITH CEFTIN* TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
INISTER DEMONSTRATED 


ISTERED WITH CAUTION TO ANY PATIENT WHO HAS 
E EE E M E ne 


, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES 


FE 


As with other cephalosporins (and other broad-spectrum n, 
colitis has been reported with the use of Ceftin; therefore, 
s important to consider its diagnosis in patients who develop diarrhea in 
with antibiotic usa. 
Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
Studies indicate that a toxin produced b 


may overgrowth of clostridia. y 
Clostridium difficile is one primary cause of antibiotic-associated colitis. 
^ SEM and colestipol resins have been shown to bind the toxin 


mentation as y 
should be treated aggressively. Antiperistaltic agents such as opiates and 
diphenoxylate with pr (0.9 


When the colitis is not by drug discontinuation or when it is severe, 
dazole an vancomycin have been sh to be beneficial. 
vancomycin is the treatment of choice for antibiotic-assoclated pseudo- 


colitis 
also be considered. 


PRECAUTIONS: General: if an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated with 


appropriate agents, e.g., antihistamines, pressor amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin Tablets may result in 
of superinfection occurs therapy, 
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with copper reduction tests (Benedict's 
but enzyme-based 


ADVERSE REACTIONS: The adverse reactions to Ceftin* Tablets are similar to 
reactions to other orally administered cephalosporins. Ceftin Tablets were usually 
well tolerated in controlled clinical trials. crushed tablets 


cero sedem eene n Regina ADVERSE 
REACTIONS: Gastrointestinal and PRECAUTIONS: Information for Patients: 
(Pediatric)). The majority reversible in nature, and did 


of adverse events were mild, 

not require discontinuation of the drug. The incidence of gastrointestinal adverse 
Ed MIN ROXMMME dotes. Toriy s ce) pee 
have received Ceftin Tablets 500 mg twice a day for one to 2.5 months with no 
increase in frequency or severity of adverse events. 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% 
of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred in 1.3% of 
patients. There have been reports of pseudomembranous colitis (see WARNINGS). 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with 
crushed tablets, complaints due to taste ranged from 0/8 (0%) in one center to 
47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria 


Of the patients treated with Ceftin Tablets who reported a history of delayed 
2.9% of patients experienced 


a delayed hypersensitivity reaction to Ceftin Tablets. 
, hypersensitivity reactions including Stevens- 
multiforme, toxic epidermal necrolysis, drug fever, 
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of female patients. 

elevations in AST (SGOT, 2.0% of patients), ALT 
DH (1.0% of patients) have been observed. 
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e reactions listed above that have been observed in 
Tablets, the following adverse reactions and altered 


for : 
Re. : Allergic reactions including colitis, renal 
dysfunction, toxic nephropathy, hepatic dysfunction including 
cholestasis, abdominal pain, superinfection, aplastic anemia, 
anemia, hemorrhage, and pain and/or phlebitis at the 


Several cephalosporins have been implicated in triggering 
saure. particulary i pans wiih wal inp vn te 
was not reduced. If seizures with drug therapy 


Altered Laboratory Tests: \ncreased prothrombin time, 
BUN, increased creatinine, false-positive test for urinary 


glucose, increased alkaline phosphatase, neutropenia, 
thrombocytopenia, leukopenia, elevated bilirubin, pancytopenia, 
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American Academy of Facial Plastic 
and Reconstructive Surgery announces 


The International Symposium on 
<~ ` Replacement 


Introductory through Advanced Sessions in the latest methods including 
hair transplantation, scalp reduction, scalp expansion and scalp flap 
surgery with an outstanding faculty of international speakers. 
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Course Directors: 


Richard W. Fleming, M.D. * Toby G. Mayer, M.D. 


February 8-11, 1992 


Beverly Hills, California 
For information call: (2 | 3) 278-8823 





CLASSIFIEDS 
TARGETED TO YOU 


Every month this journal now has 
a special “Classified Advertising" 
section full of professional 
opportunities in your specialty. 

It’s a highly visible marketplace of 
wide-ranging opportunities, all 


concentrated under our new, blue 
banner. You'll find it toward the 
back of this 1ssue. 


For details on advertising call: 
National: 800-237-9851 O Florida: 800-553-8288 
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Medical New 


Noncontracting Perichondrial Cutaneous 
Graft for Nasal Cutaneous Defects 


At the spring national meeting of the American Rhinologic 
Society in Waikaloa, Hawaii, Fred Stucker, MD, and Gary 
Shaw, MD, Shreveport, La, discussed their research and 
clinical experience with the perichondrial cutaneous graft 
(PCCG) for reconstruction of nasal skin defects where a graft 
withoutcontraction is indicated. This graft has some potential 
to regenerate cartilage from its deep surface and consists of 
full-thickness skin and perichondrium of the conchal cartilage 
area of the auricle. 

They reported that the graft is easily harvested, replaces 
like tissue on nasal defects, especially in children, and contin- 
ues to grow, rather than contract, secondary to the propensi- 
ty for neochondrogenesis of the deep surface. Harvesting is 


~ effected with hydraulic dissection by local anesthetic of con- 


chal anterior skin and perichondrialur face. Closure of donor 
site is effected by passing an ingenious postauricular skin and 
muscle “flip-flop” flap via a conchal cartilage window. 

In the animal laboratory, Stucker and Shaw compared 
postoperative results of 20 full-thickness skin grafts, 20 split- 
thickness skin grafts, and 20 perichondrial cutaneous grafts 
on rats. They found an average of 40% expansion of the 
PCCGs vs "iud of the full-thickness skin grafts and 
split-thickness skin grafts, again secondary to the neochon- 
drogenesis. Clinically, Stucker and Shaw reported a 12-year 
experience with 112 PCCGs used on 63 lesion and 58 trauma 
cases with excellent eosmesis and a 9866 “take” rate. 

In conclusion, ther felt that the PCCG has shown excellent 
application where a noncontracting exact-sized nasal cutane- 
ous graft is necessary. They especially advocate its growth 
potential for use in pediatric applications. 

|. —PauL H. ToFFEL, MD, Los Angeles, Calif 


Free Flap Reconstruction of 
Mandibular Defects 


The role of microvascular free flap reconstruction of the 
mandibie was discussed by Richard E. Hayden, MD, at the 
spring meeting of the American Academy of Facial Plastic 
and Reeonstructive Surgery at the Hyatt Regency Waikaloa 
Resort on the Big Island of Hawaii. 

Free flaps provide superior reconstruction of composite 
mandibie resection defects, according to Dr Hayden. Five 
options for free flap reconstruction were reviewed: radial 
forearm, iliac crest, metatarsal, scapula, and fibula. The fibu- 
la flap is the only free flap that has both of the following: (1) 
bone long enough to match the largest defects and wide 
enougivto accept osseointegrated implants and (2) neurosen- 
sory innervation of the intraoral skin paddle. Preserving the 
lateral sural cutaneous nerve to the skin paddle at the time of 
harvest allows anastomosis to the lingual nerve. Healing 
brings sensory i innervation to the skin paddle. A cable nerve 
graft from the suralnerve can be used to cable graft a gap in 
the inferior alveolar nerve to restore sensation to the lower lip 
and skin via the mental nerve. 

Dr Eayden reported the results achieved by his team at 
Washington University School of Medicine, St Louis, Mo, in 
performing seven mandibular reconstructions involving the 
fibula Sap. He has had 100% flap survival, documented by 
postoperative bone scan. Four patients have had osseointe- 
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grated implants placed. Maximum bone length is 25 em, which 
has allowed replacement from condyle to condyle in some 
cases, Sensory nerve function typically returns in 4 to 6 
months. Oral function is improved by the ability to sense food 
location in the oral cavity as well as sensation to the lower lip. 
Donor site morbidity is minimal, with some loss of large toe 
flexion. Patients ambulate within a few days with minimal 
pain. The fibula flap has been used since 1977 for reconstruc- 
tion of long bone defects. It has the advantage of large vessel 
size, but the length ofthe vascular pedicle is short. Dr Hayden 
believes that, at this time, the fibula free flap is the best option 
for mandibular reconstruction and oral rehabilitation. 
— CRAIG L. CUPP, MD, San Diego, Calif 


The Pathologic Basis of Surgery in the 
Management of Postradiotherapy Cervical 
Metastases in Nasopharyngeal Carcinoma 


Dr W. I. Wei, Hong Kong, presented interesting data on 
the incidence of pathologie node disease in patients with 
primary nasopharyngeal carcinoma. Histologic serial section- 
ing of the operative specimens following en bloc fixation was 
performed on 43 patients with nasopharyngeal carcinoma 
who had neck dissections for clinical evidence of nodal metas- 
tases. Forty of 43 patients had pathologically positive lymph 
nodes; 29 had more disease than was appreciated clinically. 
Most of the pathologically positive lymph nodes (72.1%) were 
located in the upper jugular group (level II) and in the posteri- 
or triangle group (level V). Extracapsular spread of the tumor 
outside the lymph nodes was common (70%). 

The real significance of this study is that level V lymph node 
metastases is common with nasopharyngeal carcinoma and 
that the lower part of the posterior triangle is mvolved. Many 
ofthe pathologically positive lymph nodes could not be detect- 
ed by clinieal examination, indicating that complete removal 
of the level V lymph node is important in neck dissection for 
nasopharyngeal carcinoma. 

— K. THOMAS ROBBINS, MD, San Diego, Calif 


Clinical Value of Laryngeal Videostroboscopy 


At the 1991 meeting of the American Laryngological Asso- 
ciation in Waikaloa, Hawaii, Robert T. Sataleff, MD, DMA, 
Joseph R. Spiegel, MD, and Mary J. Hawkshaw, RN, Phila- 
delphia, Pa, discussed their impressions ofthe clinical value of 
laryngeal videostroboscopy. Their findings were based on 352 
studies conducted in 1989. About 60% of their voice patients, 
most of whom were professional users, underwent strobo- 
scopy. A modest number, representing 7%, were studied on 
more than one occasion, usually for conditions such as vocal 
fold hemorrhage. In 29% of cases, the clinical prestroboscopic 
diagnosis was confirmed and additional conditions were iden- 
tified; in 18%, substantial changes in diagnosis were ren- 
dered. Thus, nearly half of their laryngeal videostroboscopic 
studies enhanced the examiner's diagnosis. 

Stroboscopic examination also provided diagnoses that 
could not be obtained in any other fashion, such as differentia- 
tion between intracordal cysts and nodules. Dr Sataloff and 
coworkers concluded that in about a third of their patients, 
stroboscopic study significantly influenced diagnosis or thera- 
py, a number that had changed little from their previous 
study. — RICHARD W. WAGUESPACK, MD, Birmingham, Ala 
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SIXTY FIRST ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 


Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 


February 7, 8, 9, 1992 
Moseley-Salvatori Conference Center 
637 South Lucas, Los Angeles, CA 90017 


GUEST FACULTY 
EUGENE B. KERN, M.D., Mayo Clinic, Minneapolis, MN 
WAYNE F. LARRABEE, JR., M.D., Seattle, WA 
HAROLD C. PILLSBURY, III, M.D., Univ. No. Carolina, Chapel Hill, NC 
JAMES Y. SUEN, M.D., Univ. of Arkansas, Little Rock, AK 


Organized in 1913 and incorporated in 1932, this continuing education program for otolaryngologists mairtains an 
outstanding reputation for excellent speakers. The three-day conference provides as many as 15 Category I credi-s toward 
the CMA Certificate in Continuing Medical Education and the AMA Physicians Recognition Award. The program format 
features lectures, panel discussions, and luncheon question and answer sessions with the faculty. 


THOMAS C. CALCATERRA, M.D., PROGRAM CHAIRMAN 


REGISTRATION FEE: $320 for practicing physicians if received before January 1, 1992; $370 after that date 
(Military physicians pay the same fee as practicing physicians) 
$100 for resident physicians, $160 for retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 
P.O. 1216, Murrieta, CA 92564, or call/FAX (714) 677-4482. 


CURRENT CLINICAL CONCEPTS IN OTOLARYNGOLOGY - 1992 


MARCH 5-7, 1992 
Bal Harbour, Florida 


Sponsored by: Department of Otolaryngology, University of Miami School of Medicine 
Course Co-Directors: 
Thomas J. Balkany, M.D., F.A.C.S. and W. Jarrard Goodwin, Jr., M.D., F.A.C.S. 


DISTINGUISHED GUEST FACULTY 


Richard E. Hayden, M.D., F.A.C.S., F.R.C.S. Gerald B. Healy, M.D. C.Gary Jackson, M.D., F.A.C.S. 
Philadelphia, PA Boston, MA Nashville, TN 


J. Regan Thomas, M.D., F.A.C.S. Mark May, M.D., F.A.C.S. 
St. Louis, MO Pittsburgh, PA 


‘Current Clinical Concepts in Otolaryngology'' is planned as an Tuition: $375 Physicians in Practice; 
update for the practicing Otolaryngologist and Head & Neck Surgeon. ^ Op Site Registration $400; 
All aspects of the specialty will be covered in concise and practical 20- $275 Physicians in Training, U.S. Military/Gov't and 
minute presentations followed by a 10-minute question and answer Allied Health Professionals 
period after every four lectures. Eminent visiting professors and local ^ Course Hours: 13.5 Category 1 AMA 
faculty will share their expertise in specific areas of otolaryngology: 
including otology, laryngology, pediatric otolaryngology, head and | TO OBTAIN A COURSE BROCHURE AND/OR 
neck cancer surgery and facial plastic and reconstructive surgery with | INFORMATION ON SECURING AN EXHIBIT 
emphasis on diagnosis and surgical treatnent. Newer methods of | BOOTH AT THE COURSE CONTACT: 
&reatment and surgical techniques will be presented. Our goal isto | Division of Continuing Medical Education (D23-3) 
provide, participants with up-to-date information, enabling them to University of Miami School of Medicine 

` fofmulaté appropriate diagnostic and treatment plans in their | PO. Box 016960, Miami, FL 33101 
practices. Telephone: (305) 547-6716 Fax: (305) 547-5613 
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MBI depicting sinusitis 


PHENYLPROPANOLAMINE HCI . . 
GUAIFENESIN 


There's Nothing Antibiscimine About It. 


Please see next page for ENTEX LA full prescribing information. 
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PHENYLPROPANOLAMINE HCI 
GUAIFENESIN 


"ETE III 





A Better 


Choice 


for Sinusitis and Bronchitis. 


An effective decongestant with a proven safety profile" '^ 


To open up nasal and sinus passages to relieve pain 


A moisturizing expectorant 


To thin viscous respiratory secretions and make coughs productive 


No antihistamines 


With no drying or drowsiness 


There's Nothing Antifiistamine About It. 





ENTEX® LA (phenylpropanolamine HCl/guaifenesin) 


DESCRIPTION: Each ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride. . . . . .. -. 75 mg 
guaifenesin........... Mm. 400 mg 
in a special base to provide a prolonged therapeutic effect 
This product contains ingredients of the following therapeutic classes: 
decongestant and expectorant 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, ot-{1-aminoethyl)-, hydrochloride (R*,S*), (+), with 
the following structure 


M J 


OH NH, 


Guaifenesin is an expectorar! having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-. with the following structure: 
OH 
Mg opm 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P, compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate. 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
«-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patenoy. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 


viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 


drainage is improved, and dry, nonproductive coughs become more 


productive and less frequent. 


ENTEXÓ LA (phenylpropanolamine HCl/guaifenesin) 


INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract. 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing. 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics 
Drug/Laboratory Test Interactions: Guailenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA). 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
cause fetal harm when administered to a pregnant! woman or can affect 
reproduction capacity. ENTEX LA should be given to a pregnant woman only 
if clearly needed. 

Nursing Mothers: |t is not known whether the drugs in ENTEX LA are 
excreted in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance of the drug to the mother. 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These 
reactions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 


ENTEX® LA (phenylpropanolamine HCl/guaifenesin) 


and supportive care. If the amount ingested is consieered dangerous or 
excessive, induce vomiting with ipecac syrup unisss the patient is 
convulsing, comatose, or has lost the gag reflex, in which case perform 
gastric lavage using a large-bore tube. It indicated, fallow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at least tat length of time 
DOSAGE AND ADMINISTRATION: Adults and chilczen 12 years of age 
and older—one tablet twice daily (every 12 hours); chitdren 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours: ENTEX LA is not 
recommended for children under 6 years of age. Tablets may be broken in 
half for ease of administration without affecting releasc of medication but 
should not be crushed or chewed prior to swallowing. 

HOW SUPPLIED: ENTEX LA is available as an orange, scored tablet coded 
with "ENTEX LA" on one side and “0149 0436" on the scored side. 

NDC 0149-0436-01 Bottle of 100; NDC 0149-0436-05 Bettle of 500. 
CAUTION: Federal law prohibits dispensing without prescription. 
ENXLA-Y1 REVISED JULY 1988 
Manufactured by Eaton Laboratories, Inc., Manati, Puero Rico 





* As with all products containing a decongestant, some patients may experience 
nervousness, insomnia, restlessness, headache, nausea, or gastric irritation when 
using ENTEX LA. These reactions seldom require discontinuation of therapy. 


REFERENCES: 

1.Liebson |, Bigelow G, Griffiths RR, Funderburk FR. Phenyipropanolamine: 
effects on subjective and cardiovascular variables at recommended over-the- 
counter dose levels. J Clin Pharmacol. 1987;27:685-693 

2 Kroenke K, Omori DM, Simmons JO, Wood DR, Meier Na. The safety of 
phenylpropanolamine in patients with stable hypertension. Ann intern Med. 
1989:111:1043-1044. 


Norwich Eaton 


Norwich Eaton Pharmaceuticals, Inc. 
A Procter & Gamble Company 


Norwich, New York 13815-1709 © 199] NEPI 


Sinusitis therapy 


- Complication. Simplification. 








ORGANIDIN Tablets 
(iodinated glycerol) 


Uncomplicates sinus therapy by promoting mucus drainage 


@ Effective adjunctive therapy Æ Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 
vour choice 


@ Helps drain mucopurulent secretions — B No drying of sinuses 


Please see following page for prescribing information. 


© 1991 Carter-Wallace. Inc. 4 & 


WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 








ORGANIDIN 
(iodinated glycerol) 


Solution, Tablets, Elixir 


Before prescribing, please consult complete product information, a brief summary of which 
follows: 

INDICATIONS AND USAGE 

For adjunctive treatment as a mucolytic-expectorant in respiratory tract conditions such as 
bronchitis, bronchial asthma, pulmonary emphysema, cystic fibrosis, chronic sinusitis, or after 
surgery to help prevent atelectasis. 


CONTRAINDICATIONS 


History of marked sensitivity to inorganic iodides; hypersensitivity to any of the ingredients or 
related compounds; pregnancy; newborns; and nursing mothers. 


The human fetal thyroid begins to concentrate iodine in the 12th to 14th week of gestation and the 
use of inorganic iodides in pregnant women during this period and thereafter has rarely been 
reported to induce fetal goiter (with or without hypothyroidism) with the potential for airway 
obstruction. If the patient becomes pregnant while taking Organidin, the drug should be 
discontinued and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 


Discontinue use if rash or other evidence of hypersensitivity appears. Use with caution or avoid 
use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 


General: lodides have been reported to cause a flare-up of adolescent acne. Children with cystic 
fibrosis appear to have an exaggerated susceptibility to the goitrogenic effect of iodides. 


Dermatitis and other reversible manifestations of iodism have been reported with chronic use of 
ci. iodides. Keep this in mind in patients receiving these preparations for prolonged 
periods. 
Ai Interactions: lodides may potentiate the hypothyroid effect of lithium and other antithyroid 
rugs. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Twenty-four (24) month carcinogenicity 
studies were conducted by the National Toxicology Program (NTP) in rats and mice using doses 
of iodinated glycerol that ranged between 13 and 52 times the recommended human dose. The 
conclusions of the NTP under the conditions of these gavage studies were species and sex 
specific and included the following: (1) no evidence of carcinogenicity in female F344/N rats; some 
evidence in male F344/N rats, based on increased incidences of a) mononuclear cell leukemia and 
b) follicular cell carcinomas of the thyroid gland. (There were no other chemical related 
nonneoplastic lesions of the thyroid gland in male or female rats.) No evidence of 
carcinogenicity in male BEC3F1 mice; some evidence in female B6C3F1 mice, based on increased 
incidences of a) adenomas of the pituitary gland and b) neoplasms of the Harderian gland. The 
latter tumors were not found in the male mouse or in male or female rats. (There are no known 
human equivalents to mononuclear cell leukemia in the rat and Harderian gland neoplasms in the 
mouse.) The relevance of these findings to humans is not known. Both positive and negative 
results were found with iodinated glycerol in a standard battery of in vitro mutagenicity assays 
that were conducted with or without microsomal activation. In the only in vivo mutagenicity study 
that was conducted, the results were negative for genotoxic effects, in that no increase in 
micronucleated polychromatic erythrocytes was observed in the bone marrow of B6C3F1 mice 
after administration of either iodinated glycerol or 3-iodo-1, 2 propanediol. The relevance of these 
findings to humans is not known. No long-term animal studies on impairment of fertility have 
been performed with Organidin. 
Pregnancy: Teratogenic effects: Pregnancy Category X (see CONTRAINDICATIONS). 
Nursing Mothers: Do not administer to a nursing woman. 
ADVERSE REACTIONS 
Gastrointestinal irritation, rash, hypersensitivity, 
thyroid gland enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Experience has been rare; no reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
Adults Solution: 20 drops (60 mg) 4 times a day, with liquid. 
Tablets: 2 tablets 4 times a day, with liquid. 
Elixir: 1 teaspoonful 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
(One drop Solution equals approximately 3 mg of Organidin). 
HOW SUPPLIED 
Organidin is available as- 
olution: 5% — clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Tablets: 30 mg — round, scored, rose-colored tablets, in bottles of 100 (NDC 0037-4224-40). 
Elixir: 1.2% — clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and one 
gallon (NDC 0037-4213-40). 
Storage: Store at room temperature; avoid excessive heat. Keep bottle tightly closed. 
ORGANIDIN Solution and Elixir are Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 
Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humacao, Puerto Rico 00661 
ORGANIDIN Tablets are Manufactured by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, N.J. 08512 Rev. 7/91 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W) Cranbury, New Jersey 08512 





The Voice Foundation’s 
21st Annual Symposium 


CARE OF THE 
PROFESSIONAL VOICE 


June 15-20, 1992 


to be held at 
HOTEL WARWICK 
Philadelphia, Pennsylvania 


In association with: 


Thomas Jefferson University 
Vocal Dynamics Laboratory of Lenox Hill Hospital 
The Academy of Vocal Arts 
The Curtis Institute of Music 
and 
University of Wisconsin-Madison 


Wilbur James Gould, M.D. and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write: 


The Voice Foundation 
1721 Pine Street 
Philadelphia, Pennsylvania 19103 U.S.A. 
Tel (215) 735-7999 
Fax (215) 790-1192 





NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 

January 17-19, 1992 
April 23-25, 1992 
September 17-19, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
“Facial Recess Techniques — *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery  *Tympanoplasty Techniques 


*Stapedectomy Techniques ^ *Homograft Tympanoplasiy Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on femporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment — Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 
Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 


E j 
For Further Information, contact: E m "ta is 


Arthur Tortorelli, Technical Director Timothy J. Siglock, M.D 
Temporal Bone Laboratory Toni Levine, MD. 
New York Eye & Ear Infirmary Stanley Yankelowitz, M.D. 


310 East Fourteenth Street 
New York, New York 10003 Christopher Linstrom, M.D. 


(212) 979-4196 
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Available soon from Marion Merrell Dow Inc 


T "m e M MS p 


1811 s 


fis 
tz 
2 
E 
XJ 
L 


In 





| 
—M , | 
—Yy GO 


On-target for: 


lil Efficacy—highly effective alone 
or in combination with Seldane' or 
Hismanal?+ 


E Safety—proven safe, even in 
children as young as 6 years old“ 


lil Comfort—;:ignificantly less 


stinging and burning than with 
flunisolide (p«0.05 *' 


Water-based 8 OM KGB 


VANCENASE AQ 


”* Beclomethasone dipropionate, 
mononydrate Nasal Spray, 0.042% 


* Calculated on the dried basis. 


The State of the Art 


t Seldane® is a registered trademark of Marion Merrell Dow Inc. 

+ Hismanal® is a registered trademark of Janssen Pharmaceutica Inc. 

§ No significant difference from placebo in incidence of side effects in children 6 to 12 years old. The most 
frequent side effects with beclomethasone dipropionate AQ in this study were transient burning or 
stinging in the nose, and headache. 

! In other studies, mild nasopharyngeal irritation has been reported in up to 24% of patients treated with 
beclomethasone dipropionate aqueous spray. Transient nasal burning and stinging were reported in 
approximately 45% of patients treated with flunisolide spray. 

Art: The Birth of Venus, by Botticelli (ca. 1480). 


Please see next page for references and a brief summary of prescribing information. 


Copyright © 1991, Schering Corporation, Kenilworth, NJ 07033. All rights reserved. VP-261/17061305 
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References: 1. Beswick KBJ, Kenyon GS, Cherry JR. A comparative study of beclomethasone 
dipropionate aqueous nasal spray with terfenadine tablets in seasonal allergic rhinitis. Curr Med 
Res Opin. 1985:9(8):560-567. 2. Juniper EF, Kline PA, Hargreave FE, et al. Comparison of bec- 
lomethasone dipropionate aqueous nasal spray, astemizole, and the combination in the prophy- 
lactic treatment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 
1989:83:627-633. 3. Salomonsson P, Gottberg L, Heilborn H, Norrlind K, Pegelow K-O. Efficacy 
of an oral antihistamine, astemizole, as compared to a nasal steroid pray in hay fever. Allergy. 
1988;43(3):214-218. 4. Kobayashi RH, Tinkelman DG, Reese ME, Sykes RS, Pakes GE. 
Beclomethasone dipropionate aqueous nasal spray for seasonal (ns rhinitis in children. Ann 
Allergy. 1989.62:205-208. 5. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of 
two dosing regimens of beclomethasone dipropionate aqueous nasal spray and flunisolide 
nasal spray in the treatment of acute seasonal rhinitis. /mmunol Allergy Pract. 1987;9(5):11-16. 


VANCENASE' AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%" 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief 
may not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be 
continued beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ 
Nasal Spray should not be used in the presence of untreated localized infection involving the nasal mucosa. 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal. 

Clinical studies have shown that treatment of the symptoms associated with nasal polyps may have to 
be continued for several weeks or more before a therapeutic result can be fully assessed Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease. 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 
use. 

WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients pre- 
viously treated for prolonged periods with systemic corticosteroids. This is particularly important in 
those patients who have associated asthma or other clinical conditions, where too rapid a decrease in 
systemic corticosteroids may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment 
and orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution 
in patients already on alternate day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with 
accepted procedures for discontinuing oral steroid therapy. 

PRECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate 
hypersensitivity reactions may occur after the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained. 

in clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such 
an infection develops, it may require treatment with appropriate local therapy or discontinuance of 
treatment with VANCENASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ 
Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function. 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, 
or ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing 
has occurred. 

Although systemic effects have been minima! with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. 
Mutagenic studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of 
the thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone 
dipropionate was administered by inhalation at ten times the human dose or orally at 1000 times the human 
dose. There are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when 
VANCENASE AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established. 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after 
the intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) 
occurring immediately following use of the inhaler. In patients experiencing these symptoms, none had to 
discontinue treatment. The incidence of irritation and sneezing was approximately the same in the group 
of patients who received placebo in these studies, implying that these complaints may be related to 
vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 pa- 
tients reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure 
have been reported following the intranasal administration of aerosolized corticosteroids (see 
PRECAUTIONS). 

OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDso of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ 
Nasal Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclometha- 
sone dipropionate; therefore, acute overdosage is unlikely. 
Schering Corporation 
Kenilworth, NJ 07033 USA 


Dacianad 0/00 





What 
will you tell her 
about 
screening 
mammography? 


Many of your patients will hear about 
screening mammography through a program 
launched by the American Cancer Society and 
the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along 
with your regular breast examinations and 
their monthly self examinations, offers the 
best chance of early detection of breast cancer, 
a disease which will strike one woman in 10. 

If you have questions about breast cancer 
detection for asymptomatic women, please 
contact us. 


Professional Education Dept. 
National Headquarters 

90 Park Avenue 

New York, New York 10016 

or your local society 


| American 1891 Preston White Drive 
dn College of Reston, Virginia 22091 
/ Radiology (703) 648-8900 


Good taste means better 
compliance —andagreater 
opportunity for clinical success 


Dont fake our word for it... 


Only Ceclor regeived 100% tasie acceptance 
in a study with 877 children in treatment for 
otitis media. -Taste acceptability was lowest 
for cefuroxime axetil.’ 


Recommend the antibiotic that has a 
proven record of clinical efficacy 
with minimal Gl effects...and the 
strawberry flavor children rate No. 1. 


Convenient b.i.d. dosing 


Available as 187- and 375-mg/ 
5 mL oral suspensions in 50- and 
100-mL-size bottles 
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1. South Med J. 1990;83:1174-1177. See adjacent page fer brief summary 
Silly of prescribing information. 
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Cefaclor 


Brief Summary. 

Consult the package literature for prescribing information. 
Indication: Otitis media caused by Streptococcus pneumoniae, 
Haemophilus influenzae, staphylococci, and Streptococcus 
pyogenes (group A B-hemolytic streptococci). 

Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. PENICILLINS AND CEPHALO- 
SPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all 
broad-spectrum antibiotics. It must be considered in differential 
diagnosis of antibiotic-associated diarrhea. Colon flora is altered by 
broad-spectrum antibiotic treatment, possibly resulting in 
antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of allergic reactions to it. 

e Prolonged use may result in overgrowth of nonsusceptible 
organisms. 

* Positive direct Coombs' tests have been reported during treatment 
with cephalosporins. 

*Ceclor should be administered with caution in the presence of 
markedly impaired renal function. Although dosage adjustments in 
moderate to severe renal impairment are usually not required, 
careful clinical observation and laboratory studies should be made. 
* Broad-spectrum antibiotics should be prescribed with caution in 
individuals with a history of gastrointestinal disease, particularly 
colitis. 

e Safety and effectiveness have not been determined in pregnancy, 
lactation, and infants less than one month old. Ceclor penetrates 
mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those 
reported include: 

* Hypersensitivity reactions have been reported in about 1.5% of 
patients and include morbilliform eruptions (1 in 100). Pruritus, 
urticaria, and positive Coombs’ tests each occur in less than 1 in 
200 patients. Cases of serum-sickness-like reactions have been 
reported with the use of Ceclor. These are characterized by findings 
of erytheina multiforme, rashes, and other skin manifestations 
accompanied by arthritis/arthralgia, with or without fever, and differ 
from classic serum sickness in that there is infrequently associated 
lymphadenopathy and proteinuria, no circulating immune com- 
plexes, and no evidence to date of sequelae of the reaction. While 
further investigation is ongoing, serum-sickness-like reactions 
appear to be due tc hypersensitivity and more often occur during or 
following a second (or subsequent) course of therapy with Ceclor. 
Such reactions have been reported more frequently in children than 
in adults with an overall occurrence ranging from 1 in 200 (0.5%) 
in one focused trial to 2 in 8,346 (0.024%) in overall clinical trials 
(with an incidence in children in clinical trials of 0.055%) to 1 in 
38,000 (0.003%) in spontaneous event reports. Signs and 
symptoms usually occur a few days after initiation of therapy and 
subside within a few days after cessation of therapy; occasionally 
these reactions have resulted in hospitalization, usually of short 
duration (median hospitalization = two to three days, based on 
postmarketing surveillance studies). In those requiring 
hospitalization, the symptoms have ranged from mild to severe at 
the time of admission with more of the severe reactions occurring 
in children. Antihistamines and glucocorticoids appear to enhance 
resolution of the signs and symptoms. No serious sequelae have 
been reported. 

*Stevens-Johnson syndrome, toxic epidermal necrolysis, and 
anaphylaxis have been reported rarely. Anaphylaxis may be more 
common in patients with a history of penicillin allergy. 

* Gastrointestinal (mostly diarrhea): 2.595. 

*Symptoms of pseudomembranous colitis may appear either 
during or after antibiotic treatment. 

* As with some penicillins and some other cephalosporins, transient 
hepatitis and cholestatic jaundice have been reported rarely. 

* Rarely, reversible hyperactivity, nervousness, insomnia, 
confusion, hypertonia, dizziness, and somnolence have been 
reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% 
and, rarely, thrombocytopenia and reversible interstitial nephritis. 
Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

e Transient lymphocytosis, leukopenia, and, rarely, hemolytic 
anemia and reversible neutropenia. 

e Rare reports of increased prothrombin time with or without 
Clinical bleeding in patients receiving Ceclor and Coumadin 
concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

* False-positive tests for urinary glucose with Benedict's or Fehling's 
solution and Clinitest® tablets but not with Tes-Tape® (glucose 
enzymatic test strip, Lilly). 

PA 8793 AMP [061991] 


Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 
; Carolina, Puerto Rico 00630 
A Subsidiary of Eli Lilly and Company 
Indianapolis, Indiana 46285 
CR-0533-T-149335 © 1991, ELI LILLY AND COMPANY 





Solving one puzzle of 
patient communications... 





Medicolegal Forms with Legal Analysis 
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Medicolegal Forms with Legal Analysis is the ideal resource 
for assembling the legal pieces of your physician-patient 
relations. This newly-revised single volume contains more 
than 80 sample forms developed by the AMA's Office of the 
General Counsel, along with discussions explaining the 
use and structure of the forms and case law citations. 

Only Medicolegal Forms with Legal Analysis assembles 
this valuable information so conveniently for adaptation to 


individual practice situations. 


Order your copy today; call toll-free 1-800-621-8335 


Order #OP630290 AMA Member $25 Non-member $32 
Visa and MasterCard only. 


Appropriate state sales tax will be added as 


applicable. $3.50 will also be added for shipping 
and handling for orders under $35.00 
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~ NOW... 


when congestion complicates 
allergy symptoms 


.DUAL-ACTION 
RELIEF 
THAT 
LETS 
PATIENTS 
‘STAY ALERT 




















INTRODUCING € 
SELDANME-DP 


EXTENDED-RELEASE TABLETS 
(terfenadine 60 mg and pseudoephedrine HC! 120 mg) 


COMBINES THE “1 ANTIHISTAMINE | 
WITH THE “1 DECONGESTANT* 


FAST RELIEF Significant relief within 1 hour after the first dose of 
ST Seldane-D can be expected by most patients. 


UNSURPASSED RELIEF Seldane-D provides unsurpassed relief when more 


than an antihistamine alone is needed because of nasal 
congestion. 


STAY-ALERT RELIEF: Unlike the antihistamines in other combinaticn allergy 
products, Seldane* (terfenadine) has no greater effect 
than placebo on alertness, cerebral processing speed, 
and other CNS functions.*^ 


NVENIENT RELIEF Seldane-D employs a special extended-release system 
CO to give a full day of relief with bid dosage. 


NO GREATER SIDE Seldane-D did not produce significantly different 
EFFECTS THAN adverse events than pseudoephedrine (120 mg bid) 
alone in a multiclinic, double-blind study involving 


PSEUDOEPHEDRINE 215 patients5 
ALONE 


*Based on worldwide prescription and distribution information (1986-1990)— data on file. 
'Based on US. distribution information on single-entity decongestants (1986-1990)— data on file. 
tin clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with 
Seldane (5.8%) did not differ significantly from placebo (6.9%). 
©1991, Marion Merrell Dow Inc. 
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NEW 
SLS LIDAN E-D 


EXTENDED-RELEASE TABLETS 
(terrenadine 60 mg and pseudoephedrine HCI 120 mg) 


Fast, stay-alert, dual-action relief 





Before prescribing Seldane-D, please see brief summary of prescribing information, 
which follows this advertisement. 





NEW 
SOIEILID/TVATEE- EP 








EXTENDED-RELEASE TABLETS 


(terfenadine 60 mg and pseudoephedrine HCI 120 mg) 


THE ONLY NONSEDATING 


ANTIHISTAMINE? 


DECONGESTANT PRODUCT 
FOR FAST, UNSURPASSED, 


STAY-ALERT RELIEF 


BRIEF SUMMARY 
Seldane-D® 


elle and pseudoephedrine hydrochloride) 
xtended-Release Tablets 

CAUTION: Federal law prohibits dispensing without prescription. 

DESCRIPTION 

Seldane-D (terfenadine and pseudoephedrine hydrochloride) Extended-Release Tablets are availeble for 
oral administration. 

Each tablet contains 60 mg terfenadine and 10 mg of pseudoephedrine hydrochloride in an outer press-coat 
for immediate release and 110 mg pseudoephedrine hydrochloride in an extended-release core. Tablets also 
contain, as inactive ingredients: colloidal silicon dioxide, ethylcellulose, glycerin, hydroxypropyl cellulose, 
hydroxypropyl methylcellulose 2208, hydroxypropyl methylcellulose 2910, lactose, magnesium stearate, 
microcrystalline cellulose, polysorbate 80, penra calcium carbonate, pregelatinized corn starch, 
sodium lauryl sulfate, sodium starch glycolate, talc, titanium dioxide and zinc stearate. 

INDICATIONS AND USAGE 

Seldane-D is indicated for the relief of symptoms associated with seasonal allergic rhinitis such as sneezing, 
rhinorrhea, pruritus, lacrimation, and nasal congestion. It should be administered when both the antihistaminic 
properties of Seldane (terfenadine) and the nasal decongestant activity of pseudoephedrine hydrochloride 
are desired. 

CONTRAINDICATIONS 

Seldane-D is contraindicated in nursing mothers, patients with severe hypertension or severe coronary 
artery disease, patients receiving monoamine oxidase (MAO) inhibitor therapy, and in patients with a known 
ms to any of its ingredients (see DESCRIPTION section). 

WARNINGS 

Sympathomimetic amines should be used judiciously and sparingly in patients with hypertension, diabetes 
mellitus, ischemic heart disease, increased intraocular pressure, hyperthyroidism, or prostatic hypertrophy 
(see CONTRAINDICATIONS). Sympathomimetic amines may produce CNS stimulation with convulsions or 
cardiovascular collapse with accompanying hypotension. 

Use in Elderly: The elderly are more likely to have adverse reactions to sympathomimetic amines. 
PRECAUTIONS 

General: Seldane-D should be used with caution in patients with diabetes, hypertension, cardiovascular 
disease, and hyperreactivity to ephedrine. Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin 
therapy, or having conditions leading to QT prolongation (e.g., hypokalemia, congenital QT syndrome) may 
experience QT prolongation and/or ventricular tachycardia at the recommended dose. The effect of 
terfenadine in patients who are receiving agents which alter the QT interval is not known. These events have 
also occurred in patients on macrolide antibiotics, including erythromycin, but causality is unclear. These 
events may be related to altered metabolism of the drug, to electrolyte imbalance, or both. 

Information for Patients: Patients should be questioned about pregnancy or lactation before starting 
Seldane-D therapy, since the drug is contraindicated in nursing women and should be used in pregnancy 
only if the potential benefit justifies the potential risk to the fetus. Patients should be instructed to take 
Seldane-D only as needed and not to exceed the prescribed dose. Patients should be directed to swallow 
the tablet whole. Patients should also be instructed to store this medication in a tightly closed container in 
a cool, dry place, away from heat, moisture or direct sunlight, and away from children. 

Drug Interactions (see CONTRAINDICATIONS): Monoamine oxidase (MAO) inhibitors and beta-adrenergic 
blockers increase the effect of sympathomimetic amines. Sympathomimetic amines may reduce the 
antihypertensive effects of methyldopa, mecamylamine, and reserpine. MAO inhibitors may prolong and 
intensify the effects of antihistamines. Preliminary evidence exists that concurrent ketoconazole or 
macrolide administration significantly alters the metabolism of terfenadine. Concurrent use of Seldane-D 
with ketoconazole or troleandomycin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No studies have been conducted to evaluate the 
carcinogenic potential of Seldane-D. 

Oral doses of terfenadine, corresponding to 63 times the recommended human daily dose, in mice for 18 
months or in rats for 24 months, revealed no evidence of tumorigenicity. Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis. 

Reproduction and fertility studies with terfenadine in rats showed no effects on male or female fertility at 
oral doses of up to 21 times the human daily dose. At 63 times the human daily dose there was a small but 
significant reduction in implants and at 125 times the human daily dose reduced implants and increased 
post-implantation losses were observed, which were judged to be secondary to maternal toxicity Animal 
reproduction studies have not been carried out with pseudoephedrine. 

Pregnancy Category C: The combination of terfenadine and pseudoephedrine hydrochloride (in a ratio of 1:2 
by weight) has been shown to produce reduced fetal weight in rats and rabbits at 42 times the human dose, 
and delayed ossification with wavy ribs in a few fetuses when given to rats at a dose of 63 times the human 
daily dose. There are no adequate and well controlled studies in pregnant women. Seldane-D should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers (see CONTRAINDICATIONS): Terfenadine has caused decreased pup weight gain and sur- 
vival in rats given doses 63 times and 125 times the human daily dose throughout pregnancy and lactation. 
ess -i Safety and effectiveness of Seldane-D in children below the age of 12 years have not been 
established. 


AR. 


— 


ne: 


T— 


AOS 
cx [ial me / 


/ 


ADVERSE REACTIONS 

In double-blind, parallel, controlled studies in over 300 patients in which Seldane-D was compared to 
extended-release pseudoephedrine, adverse reactions reported for greater than 1% of the patients receiving 
Seldane-D were not clinically different from those reported for patients receivingpseudoephedrine (see table 
below). 

Pseudoephedrine may cause ephedrine-like reactions such as tachycardia, palpitations, headache, dizzi- 
ness, or nausea. Sympathomimetic drugs have also been associated with certaimuntoward reactions includ- 
ing fear, anxiety, tenseness, restlessness, tremor, weakness, pallor, respiratory difficulty, dysuria, insom- 
nia, hallucinations, convulsions, CNS depression, arrhythmias, and cardiovascular collapse with hypotension. 
With terfenadine, rare reports of cardiovascular adverse effects have been recerved which include arrhyth- 
mias (ventricular tachyarrhythmia, torsades de pointes, ventricular fibrillation), hypotensien, palpitations, 
and syncope. In controlled trials in otherwise normal patients with rhinitis, at doses of 60mg b.i.d. small 
increases in QTc interval were observed. Changes of this magnitude in a norma! population are of doubtful 


clinical significance. However, in another 
study (N=20 patients) at 300 mg b.i.d. a FREQUENTLY aaa REPORTED ADVERSE EVENTS 
FOR SELDANE-D IN COUBLE-BLIND, 


mean increase in QTc of 10% (range -4% to 
+30%) (mean increase of 46 msec) was ob- PARALLEL, CONTROLLED CLINICAL TRIALS“ 


served without clinical signs or symptoms. 























In controlled clinical trials with terfenadine, Percent of Patients Reporting 
using the recommended daily dose of 60 Adverse Seldane-D Pseudoephedrine Placebo 
mg b.i.d., the oana of voee events Event (N=374) (N=287) (N=193) 
in patients receiving terfenadine was simi- 

lar to that reported in patients receiving oe System 25.9 268 62 
placebo. These effects included: Central Headache 174 174 223 
Nervous System — Drowsiness, head- Drowsiness/Sedation 72 49 114 
ache, fatigue, dizziness, nervousness, weak- Nervousness 67 84 16 
ness, appetite increase; Gastrointestinal Anorexia 37 38 0.0 
System — Abdominal distress, nausea, | pu, 21 14 21 
vomiting, change in bowel habits; Eye, Ear, b ceased 21 10 00 
Noseand Throat — Dry mouth/nose/throat, irritability 11 00 10 
cough, sore throat, epistaxis; Skin— UE Disorientation 11 00 05 
tion (including rash and urticaria) or itch- Increased Ener 11 00 0.0 
ing. also reported spontaneously during Hvperkinesia gy 11 10 0.0 
pis cec lagna sr gen n Balers | i j 
(hair loss or thinning), anaphylaxis, angio- 

edema, bronchospasm, confusion, depres- ny E lla ^ ; ue | is 
sion, galactorrhea, insomnia, menstrual Marikh. aler i " 
disorders (including dysmenorrhea), mus- | Nausea 45 6€ 52 
culoskeletal symptoms, nightmares, pares- Skin i 

thesia, photosensitivity, seizures, sinus Rash 11 o. 0.0 
tachycardia, sweating, tremor, urinary fre- Cardiovascular i 
quency, and visual disturbances. Palpitations 24 3t 05 
Also in clinical trials, several instances of Men Symptoms i ; mia 
mild, or in one case, moderate transami- So oa 19 T 10 
nase elevations were seen in patients re- Cough 16 0 10 
ceiving ey th bla Mild oe Wis other i i 
also seen in placebo treated patients. Mar- , 

keting experiences include isolated reports poma 13 2t 05 
of jaundice, cholestatic hepatitis and hepa- Taste Alterani T 10 












titis. In most cases available information is 
incomplete. 

OVERDOSAGE 

Information pet d La paar overdosage and its treatment appears in Ful! Prescribing Information. 
DOSAGE AND ADMINISTRATION 

Adults and children 12 years and older: one tablet swallowed whole, morning and night. 

HOW SUPPLIED 

Seldane-D Tablets containing 60 mg of terfenadine and 10 mg of pseudoephedrine hydrochvoride in an outer 
press-coat for immediate release and 110 mg of pseudoephedrine hydrochloride in an extended-release 
core are supplied as follows: 

NDC 0068-0722-61: Bottles of 100 tablets. 

Tablets are white to off-white, biconvex capsule-shaped; debossed "SELDANE-D". Store at controlled room 
temperature (59°-86°F) (15°-30°C). Protect from moisture. 

Product Information as of June, 1991. 


MARION MERRELL DOW INC. 
KANSAS CITY, MO 64114 

U.S. Patent 3,878,217 and 4,929, 605 
Other patent applications pending. 


* Seldane-D B.|.D., pseudoephedrine 120 mgvB.1.D. 


e 


*In clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with Seldane (5.8%) did not differ significantly from placebo (6.9%). 
References: 1. Fink M, Irwin P Pharmakopsychiat. 1979;12:35-44. 2. Roehrs TA, Tietz El, Zorick FJ, et al. Sleep. 1984;7(2):137-141. 3. Meador KJ, Loring DW, Thompson EE, et al. / Allergy Clin Immunol. 
198984:222-525. 4. Swire FMM, Marsden CA, Barber C, et al Psychopharmacol. 198998:425-429. 5. Stroh JE Jr Ayars GH, Bernstein IL, et al. J Int Med Res. 1988;16:420-427 
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An Audiometer That Works 
As Hard As You Do 

Upon power up, the GSI 10 initializes 
to the tone mode for AC or BC testing. 
Test parameters are clearly displayed 
on the upper panel LCD and LED in- 
dicators. Select the test type and the 
appropriate stimuli are automatically 
chosen, with alternatives available. A 
single pushbutton allews selection of 
transducers and flexible routing for 
both channels. 


A Proven Track Record 

The time-tested GSI 10 is the aristocrat 
of microprocessor-based audiometers. 
Its quality, flexibility and comprehensive 
range of test capabilities has earned it 
this reputation. 


Human Engineered For Ease 

Of Operation 

Pushbutton convenience allows the 

rapid selection of test parameters and 

facilitates test execution. Attenuator 

dials and tone bars are right at your 

fingertips, giving you eomplete control. 

COR buttons are located on the front 

panel, within easy reach. Flashing HL 

indicators notify the user when upper 

and lower limits of a transducer have 

been reached. Calibration is maintained 

by computer memory. 

Unparailelec Testing 

Capabilities 

e Masking Leve! Difference (MLD) 

* Tone and masking intensity tracking 

* Dual Frequency for MLB tests 

* A timer for tone decay testing and 
counter for SISI & speech 

e Speaker/Phone selection for hearing 
aid evaluation. 
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* Auxiliary 
intercom 
for test room 
assistant 

* Auto HL utilizing 
Hughson-Westlake procedure 

e Talk forward/Talkback 
communications 

e External input and output 


Bekesy Option — Adds More 

Capabilities 

* Forward or reverse sweep frequency 

* Frequency range 125 Hz - 12,000 Hz 

e Fixed frequency and tone decay 
Bekesy tracings 

e Tinnitus matching via sweep 
frequency 


Remote Option — As Flexible 
As Your Imagination 

Remote allows bidirectional computer 
interface for data transfer (format and 


Lucas GSI "d 


Lucas Grason-Stadler, Inc. 
537 Great Road, PO. Box 1400, Littleton, MA 01460 
Tel: 508-486-3514, Fax: 508-486-8059, Twx: 710-347-6892 


There's No Substitute 
For The Best 
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storage). Generate your own pro- 
program for patient data management 
or customized audiometric testing — 
programmable frequencies and signal 
on/off times. 


Top Credentials 

For years Grason-Stadler has built in- 
struments with great diagnostic capa- 
bility and unfailing reliability. The GSI 
10 microprocessor-based audiometer 
is our most powerful. 


Don't settle for anything less! 


Please return this coupon to: 
Lucas Grason-Stadler, Inc. 

537 Great Road, PO. Box 1400 
Littleton, MA 01460 


Name: 


Address: 


Telephone: 
[ ] Please send me the GS! 10 brochure. 


L] Please arrange a demonstration. 
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ARLEN MEYERS, MD, SECTION EDITOR 
Denver, Colo 





A Recent Advance in Auricular Reconstruction 


aE 


A child born with unilateral or bilateral microtia can quickly 
dampen the joy felt by the family at the time of delivery. The 
incidence of congenital microtia is thought to be one in every 
8000 to 10 000 births—approximately 500 occur annually in 
the United States. But because congenital microtia is one of 
the most difficult deformities for a surgeon to correct, it is 
imperative that the family receive accurate, up-to-date infor- 
mation regarding appropriate treatment. 

Following earlier varied surgical procedures, in 1957 Dr 
Radford C. Tanzer first described his method for using autog- 
enous rib cartilage to reconstruct the ears of children born 
without them.' Since that time, Dr Burt Brent has perfected 
this technique. The Tanzer-Brent technique is the one that is 
currently favored in the United States.” 

The most recent advances in auricular reconstruction are 
primarily concerned with ensuring that the practitioner who 
sees a child born with microtia understands the abnormality 
as completely as possible. It is critical that the family clearly 
comprehend the problem and the treatment options available, 
so that it can embark on surgical correction with a minimum of 
detours. 

Because congenital microtia is usually accompanied by au- 
ral atresia, the first physicians who see the newborn should be 
knowledgeable about the correction of this problem as well. 
For example, an otologist might see only the atresia and 
overlook the microtia, while a plastic surgeon might be con- 
cerned with only the reconstruction of the auricle and ignore 
the atresia complex. Both of these incomplete diagnoses 
would result in incomplete surgical plans for the patient, and 
the long-term results would not be successful. The plastic 
surgeon, in creating and revising the outer deformity of the 
auricular framework, must also take into account the atresia 
as well. In addition, even when physicians recognize the 
deformity, they may fail to note the difference between a 
unilateral defect and a bilateral defect —and the differences in 
the prognoses. To ensure that they receive the best possible 
solution, the complete correction of both the congenital micro- 
tia and the aural atresia should be offered to the patient’s 
family. 

Why are we so concerned that physicians present at the 
birth — for example, obstetricians and pediatricians — become 
knowledgeable about microtia and or atresia? The most dan- 
gerous diagnostie error occurs when a physician who lacks 
knowledge about the condition is the first to impart informa- 
tion to the family —and it is in fact misinformation. Some 
families are told that this birth defect occurred because of 
something the parents may have done during pregnancy. 
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While some are told that nothing can be done, others are told 
that surgery may be required within the year. Some are 
told — often in the absence of an audiologic evaluation —that 
their children are totally deaf and will never be able to hear 
properly, while others are told that their children will need 
hearing aids immediately. 

Tragically, this initial information is not only best remem- 
bered, but it is often believed without question—a potentially 
disastrous mistake for the unfortunate newborn. The dissem- 
ination of correct and complete information as early as possi- 
ble ensures that the families will be able to manage the 
problem constructively. 

The plastie surgeon may be the first physician who exam- 
ines the newborn with microtia/atresia who actually under- 
stands what procedures should be undertaken. The first con- 
siderationis the assessment ofthe child's hearing. A thorough 
examination should be obtained immediately, within only a 
few days following birth. Auditory brain-stem response test- 
ing provides very accurate evaluation of the child's sensori- 
neural hearing level, including any conductive hearing loss." 

In unilateral cases of microtia/atresia, it is not uncommon 
for the contralateral side to be perfectly normal. No hearing 
aid is required for a child with a unilateral problem, and 
learning and speech development should proceed quite nor- 
mally. An audiogram is not indicated, since it requires that 
the child be old enough to respond cognitively tosound stimuli 
and spoken words. 

In bilateral cases of microtia/atresia, however, a maximum 
conductive hearing loss is usually present. Nevertheless, if 
the sensorineural hearing levels are within normal limits, a 
bone-conducting hearing aid can deliver some immediate 
help. It should be provided within the first week following 
birth, and the parents should be guided in its use. 

When a child is referred to us for examination with a 
diagnosis of microtia/atresia, the patient is examined by both 
an otologist and a plastic surgeon. Up-to-date knowledge on 
the part of the plastic surgeon, and close cooperation with the 
otologist, are required to ensure the best possible outcome. If 
the child is a newborn, an otolaryngologic evaluation and an 
auditory brain-stem response are conducted. If bilateral 
hearing loss is found, a bone-conducting hearing aid is placed 
as soon as possible. Nothing further should be done for sever- 
al years. 

When the patient is approximately 5 years ef age, a high- 
resolution computed tomographic scan is obtained. To deter- 
mine whether or not the child is an appropriate candidate for 
atresia repair, a rating scale is used to score middle ear 
anatomy. The microtia is then graded —a small ear is grade I, 
minimal deformity is grade II, and the classic “peanut ear" is 
grade III.* The child is then sent for special sound localization 
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Microtic ear. 


studies to provide additional evidence regarding the role of 
the pinna as a sound localizing structure. Tomograms have no 
place in the evaluation of atresia. All of this information is 
provided to the child's family, together with a plan for auricu- 
lar reconstruetion. 

At the University of Texas Health Science Center, Hous- 
ton, because we believe that both congenital microtia and 
aural atresia should be considered together, the auricular 
reconstruction plan that we have developed is the microtia/ 
atresia protocol. This protocol provides a complete and thor- 
ough plan that can resolve virtually all of the problems that 
may arise in the treatment of a stricken child. 

The mierotia/atresia protocol consists of five different 
stages, which can be completed during a period of 1 to 1.5 
years. These stages are as follows: 

e Stage I. Harvesting of autologous rib cartilage, creation 
of a framework, and insertion of the framework in the proper 
location. 

e Stage II. Lobule transportation. 

e Stage III. Atresia repair. 

e Stage IV. Creation of a tragus. 

e Stage V. Elevation of the auricle from the side of the 
head. 

This protocol is based on the technique described by Brent, 
with the-addition of atresia repair.' It is very important that 
the plastic surgeon perform the first two stages, an order in 
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sharp contrast with European literature anc certain earlier 
otology textbooks. This permits the skin to be manipulated 
without scarring or compromise of blood flow, problems that 
would occur if the otologist performed the atresia repair first. 
We have seen early attempts at atresia repair that have 
compromised the operative site and limited further recon- 
structive surgery. We believe that by addres-ing the atresia 
as part of the entire complex, we have developed a recon- 
struction procedure with results that are unequaled. 

How have we determined the optimal time to begin the 
surgical procedure? The actual microtic vestigial remnant, as 
shown in the Figure, is quite disturbing to the family— 
frequently they want to have something done immediately to 
correct the problem. However, they should be advised that 
surgical correction is available but, for most children, it 
should not begin until they are 6 years of age. 

Several reasons exist for deciding on this age. First, the 
child needs to develop sufficiently to ensure full cooperation 
during both surgery and postoperative care. Second, since 
the microtia repair is usually begun by harvesting the pa- 
tient’s own rib cartilage, the ribs must be of adequate size and 
maturity to ensure that a sufficient amount of material will be 
available for the reconstruction. Third, children with micro- 
tia/atresia receive some amount of peer ridicule as they begin 
school. Before this, it is usually minimal. But ifreconstruction 
is further delayed, the amount of peer ridicule to which the 
child will undoubtedly be subjected can have an untoward and 
potentially permanent effect on the child’s self-esteem. For 
children with bilateral problems, however, the reconstruc- 
tion can begin a year earlier if they are of large enough size. 
Once the child is ready for surgery, the microtia/atresia proto- 
col is begun. 

It is important that families be allowed to contact other 
families who have received this treatment. Some support 
during the first year following surgery is crucial. Auricular 
reconstruction, as described more than three decades ago by 
Brent and Tanzer, should be staged to realize the very best 
results possible. — EUGENIO A. AGUILAR III, MD 
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Innovators in nicotine reduction therapy 





Æ [n the average smoker (20 to 30 cigarettes a day), physiologic nicotine 
addiction is reinforced with every cigarette 
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Peak blood levels produce physiologic satisfaction On cessation of smoking and initiation of therapy with 


and reinforcement. Craving occurs when the Nicorette, the patient's nicotine blood levels may be 
concentration sinks to a lower level, which the reduced by approximately 50% or more, eliminating the 
smoker will satisfy with the next cigarette. sharp peaks which perpetuate dependenee. 

‘ A m 43% of smokers age 35 and over have tried to quit three times or more 


m 80% of efforts are unsuccessful 
@ Fear of the medical risks of smoking is real, intense, and well-decumented 


Enhancing the Comfort Level Adds Control to Commitment 

Relief of craving can make a world of difference. When used in conjunction 
with a program of behavior modification under medical supervision, Nicorette 
can help provide the committed quitter with: 

@ Relief of physical craving 

i Immediate freedom from worry about carcinogens and carbon monoxide 

II Freedom to deal more comfortably with habituation and psychosocial factors 


Used properly... 


Nicorette 


(nicotine polacrilex) 


Relieves Craving... 
Reinforces Commitment 


Please see the brief summary of prescribing information on the adjacent page. 
© 1991, Marion Merrell Dow Inc. NICAE 464/A2904 0258El 
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BRIEF SUM MARY —Nicorette® (nicotine polacrilex) 


CAUTION: Federal law prohibits dispensing without prescription. 


DESCRIPTION: Each piece of Nicorette contains nicotine polacrilex equivalent to 2 mg nicotine and also contains flavors, glycerin, gum base, sodium 
bicarbonate, sodium carbonate, and sorbitol. 


INDICATION AND USAGE: Nicorette is indicated as a temporary aid to the cigarette smoker seeking to give up his or her smoking habit while participating 
in a behavioral modification program under medical or dental supervision. For further information, please see Full Prescribing Information. 


CONTRAINDICATIONS: Nicorette is contraindicated in non smokers. Nicorette is contraindicated in patients during the immediate post myocardial 
infarction period, patients with life-threatening arrhythmias, and patients with severe or worsening angina pectoris. (See WARNINGS.) Also, Nicorette 
is contraindicated in patients with active temporomandibular joint disease. Current medical opinion indicates that nicotine in any form may be harmful 
to an unborn child. Nicorette and cigarettes both contain nicotine. Nicorette may cause fetal harm when administered to a pregnant woman. Use 
of cigarettes or Nicorette during the last trimester has been associated with a decrease in fetal breathing movements. These effects may be the 
result of decreased placental perfusion caused by nicotine. Rare reports of miscarriages have been received, and a relationship to drug therapy 
as a contributing facto: cannot be excluded. Studies in pregnant rhesus monkeys have shown that maternal nicotine administration produced acidosis, 
hypoxia and hypercarbaa in the fetus. Nicotine has been shown to be teratogenic in mice treated subcutaneously with 25 mg/kg, which is approximately 
300 times the human buccal dose. Studies in rats and monkeys have not demonstrated a teratogenic effect of nicotine in doses which would occur 
during cigarette smoking. Nicorette is therefore contraindicated in women who are or may become pregnant, and female patients should be advised 
to take adequate precautions to avoid becoming pregnant. The physician may wish to consider a pregnancy test before instituting therapy with Nicorette. 
If es drug is used during pregnancy, or if the patient becomes pregnant while taking this drug. the patient should be apprised of the potential hazard 
to the fetus. 


WARNINGS: The risks of nicotine in patients with certain cardiovascular and endocrine diseases should be carefully weighed against the benefits 
of including Nicorette in a smoking cessation program in these patients. Specifically, patients with coronary heart disease (history of myocardial 
infarction and/or angira pectoris), serious cardiac arrhythmias, or vasospastic diseases (Buerger's disease, Prinzmetal variant angina) should be 
carefully screened and evaluated before Nicorette is prescribed. Occasional reports of tachyarrhythmias occurring in association with the use of 
Nicorette have been reported; therefore, if an increase in cardiovascular symptoms occurs with the use of Nicorette, it should be discontinued. As 
the action of nicotine on the adrenal medulla (release of catecholamines) does not appear to be affected by tolerance, Nicorette should be used 
with caution in patients with hyperthyroidism, pheochromocytoma or insulin-dependent diabetes. Cigarette smoking is felt to play a perpetuating 
role in hypertension and peptic ulcer disease. Therefore, Nicorette should be used in patients with systemic hypertension or peptic ulcer (active 
or inactive) only when the benefits of including Nicorette in a smoking cessation program outweigh the risks. 


PRECAUTIONS: Nicorette should be used with caution in patients with oral or pharyngeal inflammation and in patients with a history of esophagitis 
or peptic ulcer. The dosage form of Nicorette dictates that it be used with caution in patients whose dental problems might be exacerbated by chewing 
gum. In such patients prior dental evaluation may be advisable. Nicorette is sugar-free and has been formulated to minimize stickiness. As with 
other gums, however, the degree to which Nicorette may stick to dentures, dental caps or partial bridges may depend on the materials from which 
they are made and other factors such as amount of saliva produced, possible interaction with denture adhesives, denture cleaning compounds, 
dryness of mouth due to other causes and salivary constituents. Should an excessive degree of stickiness to dental work occur, there is a possibility 
that as with other gums, Nicorette may damage dental work; if this should occur, the patient should discontinue its use and consult a physician 
or dentist. The sustained use of Nicorette by ex-smokers is not to be encouraged because the chronic consumption of nicotine is toxic and addicting. 
The physician must, however, weigh the relative risks of a possible return to smoking versus continued, long-term use of the gum. /nformation 
for Patients: The patient instruction sheet is attached at the end of the professional labeling text. It is intended for detachment by the pharmacist 
and inclusion in the package of Nicorette dispensed to the patient. It contains important selected information on patient selection, risks and adverse 
effects and instructions on how to use Nicorette properly. Drug Interactions: Smoking cessation, with or without nicotine substitutes, may alter 
response to concomitant medication in ex-smokers. Smoking is considered to increase metabolism and thus lower blood levels of drugs such as 
phenacetin, caffeine, theophylline, imipramine and pentazocine, through enzyme induction. Cessation of smoking may result in increased levels 
of these drugs. Absorption of glutethimide may be decreased, and the ''first pass'' metabolism of propoxyphene may be decreased by smoking 
cessation. Other reported effects of smoking, which do not involve enzyme induction, include reduced diuretic effects of furosemide and decreased 
cardiac output, and increased blood pressure with propranolol, which may also relate to the hormonal effects of nicotine. Smoking cessation may 
reverse these actions. Both smoking and nicotine can increase circulating cortisol and catecholamines. Therapy with adrenergic agonists or with 
adrenergic blockers maysneed to be adjusted according to changes in nicotine therapy or smoking status. Carcinogenesis, Mutagenesis, Impairment 
of Fertility: Nicotine was not mutagenic in the Ames Salmonella test. Literature reports indicate that nicotine is neither an initiator nor a tumor- 
promoter in mice There is inconclusive evidence to suggest that cotinine, an oxidized metabolite of nicotine, may be carcinogenic in rats. Cotinine 
was not mutagenic in the Ames Salmonella test. Studies have shown a decrease of litter size in rats treated with nicotine during the time of fertilization. 
Pregnancy: Pregnancy Category X. (See CONTRAINDICATIONS.) Nursing Mothers: Nicotine passes freely into the breast milk. Because of the potential 
for serious adverse reactions in nursing infants from nicotine, a decision should be made whether to discontinue nursing or to discontinue the drug, 
oe into account the importance of the drug to the mother. Pediatric Use: Safety and effectiveness in children and adolescents who smoke have 
not been evaluated. 


ADVERSE REACTIONS: Adverse reactions reported in association with the use of Nicorette include both local effects and systemic effects representing 
the pharmacologic action of nicotine. Rare reports of an apparent severe allergic reaction have been received. Local side effects: Mechanical effects 
of gum chewing include traumatic injury to oral mucosa or teeth, jaw ache, and eructation secondary to air swallowing. These side effects may 
be minimized by modifying chewing technique. Oral mucosal changes such as stomatitis, glossitis, gingivitis, plannaks, and aphthous ulcers, 
in addition to changes irrtaste perception, can occur during smoking cessation efforts with or without the use of Nicorette. Systemic side effects: 
Although the systemic effects seen in trials were generally similar, the reported frequency of adverse drug effects was highly variable, as illustrated 
by the variation observec in adverse event incidences estimated from the results of two well controlled studies (one performed in the United States, 
and the other in England) designed to evaluate the safety and efficacy of Nicorette. (See table, below.) Given this variability, the table can be used 
only as an indication of the relative frequency of adverse events reported in representative clinical trials. It can not predict expected incidences of 
these effects during the course of usual medical practice. 


Treatment Emergent—Symptom Incidence for the 2 mg Gum 


Drug Placebo Drug Placebo 
Number of Subjects Reporting 94 95 58 58 
Percent of Subjects Reporting 
Autonomic 
Excess Salivatian 2.1 0.0 
NS 
Insomnia 1.1 1.1 
Dizziness/Light-neadedness 2.1 24 03199 - 138 
Irritable/Fussy 1.1 1.1 
Headache 1.1 53 241 293 
Gastrointestinal 
Nonspecific GI Distress 96 63 
Eructation 6. 11 
Indigestion 414 207 
Nausea/Vomiting 18.1 42 310.. 195 
Reactions Referable to Mouth, Throat, Jaw, or Teeth 
Mouth or Throat Soreness 37.2 316 569 53.4 
Jaw Muscle Ache 18.1 95 448 448 
Others 
Anorexia 1.1 1.3 
Hiccups 14.9 00 224 3.4 


The only potentially serious systemic adverse effect observed among the 152 patients evaluated in the controlled clinical trials used to support the 
efficacy of Nicorette was cardiac irritability: a patient displayed what may have been nicotine-induced, but reversible, atrial fibrillation. Cardiac irritability 
is a well known consequence of cigarette smoking. A 46-year-old male patient participating in a clinical trial of Nicorette was reported to have developed 
nicotine intoxication requiring his hospitalization. After 4 days, he was discharged, fully recovered. He died suddenly one month later. Nicorette was 
not used during this one-month interval. The relationship of the patient's death to his prior treatment is undetermined. Since the marketing of Nicorette 
inthe US., reports of several other deaths and reports including myocardial infarction, congestive heart failure, cerebrovascular accident and cardiac 
arrest have been received A cause and effect relationship between these reports and the use of Nicorette has not been established. In addition 
to the reported effects listed above, the following events have been reported: CARDIOVASCULAR — edema, flushing, hypertension, palpitations, 
tachyarrhythmias, tachycardia; CNS— confusion, convulsions, depression, euphoria, numbness, paresthesia, syncope, tinnitus, weakness; 
DERMATOLOGIC —erythema, itching, rash, urticaria; GASTROINTESTINAL —alteration of liver function tests, constipation, diarrhea; RESPIRATORY — 
breathing difficuity, cough. hoarseness, sneezing, wheezing; OTHER—dry mouth, systemic nicotine intoxication. Rare reports of miscarriages have 
been received, and a relationship to drug therapy as a contributing factor cannot be excluded. 


DRUG ABUSE AND DEPENDENCE/OVERDOSE/TREATMENT OF OVERDOSAGE: For further information, please see full prescribing information. 


DOSAGE AND ADMINISTRATION: Most patients require approximately 10 to 12 pieces of gum per day during the first month of treatment. Patients 
should be instructed not tc exceed 30 Nicorette pieces per day. Patients should be assessed after one month of treatment to determine smoking 
status, and the use of Niccrette as an adjunct should be reevaluated. Gradual withdrawal from Nicorette should be initiated after 3 months' usage 
and completed by 6 months. The use of Nicorette beyond 6 months is not recommended 
Manufactured by Aktiebolaget Leo, Helsingborg, Sweden for 

MARION MERRELL DOW INC., Prescription Products Division, Kansas City, MO 64114 
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ADVANCED ENDOSCOPIC 
NASAL SINUS SURGERY 
DECEMBER 1-3, 1991 


Sponsored by 
Loyola University Chicago "m 
Division of Continuing 
Medical Education 
Department of Otolaryngology 


COURSE DIRECTOR: James A. Stankie- 
wicz, M.D. 


HONORED GUESTS: Mark May, M.D., 
FACS 

Rodney P. Lusk, 
M.D. 


12 hours of ACCME Category | Credit 
Registration Fee: $500 " 
LOCATION: Walt Disney World, Orlando, | ' 
Florida 


This 3 day course will consist of didactic lectures 
covering pediatric sinus surgery: problematic 
ethmoid, maxillary, frontal, and sphenoid sinus 
disease; and difficult surgery for recurrent or 
persistent paranasal sinus disease. 


For additional information: Loyola University 
Chicago, Division of Continuing Medical Educa- 
tion, 2160 S. First Avenue, Maywood, Illinois 
60153, (708) 216-3236. 






Strengthen Your - 
Physician- Patient 
Relationships 
AMA PATIENT 
MEDICATION 


INSTRUCTIONS — 
the patient counseling 


program designed 
to help you help 
your patients. c 

These handy, tear-off, drug-use infor- 
mation sheets are designed to supple- 
ment your verbal instructions to your 
patients. They are available for 81 drug 
titles from the U.S. Pharmacopeia (USP), 
the highly respected drug information 
organization. 


Mix. Order your PMIs from 
(2) .| USP today. Call toll- 
“\& 4// free to receive a FREE 
2 PMI information kit 


or to order and charge 
to your MasterCard or VISA. my 


1-800-227-8772, 
Ext. 774 
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The only oral antibiotic indicated for sinusitis 


Prescribe 


UGMENTIN 


amoxicilin/clavulonate potassium 


First-line for all the right reasons 


Please see brief summary of prescribing information on ie 

id age Clinical success rate for sinusitis was greater SmithKline Beecham 
thar 9955, Data on file, Medical Department, Pharmaceuticals 
SmithKline 3eecham Pharmaceuticals. 


OSmithKlin= Beecham, 1991 Philadelphia, PA 19101 
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Brief Summary of Prescribing Information 


AUGMENTIN roinnt poosi 


Indications and Usage: Augmentin is indicated in the treatment of infections 
eure by susceptible strains of the designated organisms in the conditions 
isted below: 
Lower Respiratory Infections caused by 8-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis. — 
Otitis Media Caused by deno oilman strains of Hemophilus 
influenzae and Branhamella catarrhalis 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of SUPE OCCUS aureus, E. coli, and Klebsiella spp. 
Urinary Tract Infections caused by 8-lactamase-procucing strains of E. coli 

. Klebsiella Spp. and Enterobacter spp 
While Augmentin is indicated only for the conditions listed above, infections 
Caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 
ampicillin susceptible organisms and 2-lactamase-producing organisms suscep- 
tible to Augmentin should not require the addition of another antibiotic. 

Bacteriological studies, to determine the causative organisms and their suscepti- 
bility » Augmentin, should be performed together with any indicated Surgical 
procedures. 

Therapy may be instituted prior to obtaining the results from bacteriological 
and susceptibility studies to determine the causative organisms and their suscepti- 
bility to Augmentin when there is reason to believe the infection may involve 
any of the 3-lactamase-producing organisms listed above. Once the results are 
known, Sand should be adjusted, if appropriate. ; 
Contrai s: A history 0 allen reactions to ay prc is a contraindication, 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 

ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 
LOWING PARENTERAL THERAPY, IT HAS OCCURRED IN PATIENTS ON ORAL 
PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 
TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of organ 
m functions, including renal, hepatic and hematopoietic function, is advis- 
able during prolonged therapy. i - ) 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

e possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted s 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin. Š 

. The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the MTS present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 

Augmentin should not be co-administered with Antabuse® (disulfiram). 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin. There are, however. 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy only if clearly needed. 

Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. aj | 

Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Buen" is generally well tolerated. The maoniy of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 396 of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (996) 
nausea (3%), Skin rashes and urticaria (396), vomiting (196) and vaginitis (1%) 

The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache he» 

MT voll adverse reactions have been reported for ampicillin class 
antibiotics: 

Gas otestna, Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis, 
ack “hair 


" tongue. enterocolitis and pseudomembranous colitis 
Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
ike reactions [urticaria or skin rash accompanied by arthritis/arthralgia, myalgia, 


and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur, the drug Should be discontinued 
uniess the opinion of the physician dictates otherwise. Serious anc occasional 
e Pee enai (anaphylactic) reactions can occur with oral penicillin (See 

rings). 
Liver: A moderate rise in SGOT, SGPT, AST, and/or ALT has been noted in patients 
treated with ampicillin class antibiotics including Augmentin. The significance of 
these findings is unknown. As with some other pei and some cephalo- 
Sporins, hepatic dysfunction has been reported rarely, with the predominant effects 
being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs/symp: 
toms may appear during or after therapy and they resolve completely over time. 
Hemic and Lymohatic systems Anemia, thrombocytopenia, thrombocytopenic 
papm, eosinophilia, leukopenia and agranulocytosis have been reported during 
herapy a lg tg These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 
Central Ter System: Reversible hyperactivity, agitation, anxiety, insomnia. 
confusion, behavioral changes, and/or dizziness have been reported rarely. 
Dosage: Adults: The usual adult dose is one Augmentin 250' tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin '500' tablet every eight hours 

Since both the Augmentin '250' and '500' tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin '250' tablets 
are not equivalent to one Augmentin '500' tablet. Therefore, two Augmentin 
'250' tablets should not be substituted for one Augmentin '500' tablet for 
treatment of more severe infections. | 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections, the dose should be 40 mg/kg/day, based on the amoxicillin component, 
in divided doses every eight hours. Also available as Augmentin 129' and 
‘250° chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 


BRS-AG:L1 
9417095 
€ SmithKline Beecham, 1990 





Millions Go 
Widely Unir 


A Depression Teleconference 
the American Medical Associ 
the National Institute of Ment 


According to the National Institute of Men 
Americans will suffer from depression at lea 


Most patients are not seen by mental health 
care physicians. 


The American Medical Association and th 
Health are sponsoring a three-part teleconft 
the primary care physician important inforr 
treating depression among patients. 


You are invited, and encouraged, to attend 
be numerous satellite link-ups at hospitals t 
Call now to register and to find out the loc: 


Schedule: 

Program One: Epidemiology, Et 
October 24, 1991 
2:00-3:30 pm (E1 


Program Two: Treatment: Phar 
November 21, 16 
2:00-3:30 pm (E] 


Program Three: Depression Amo! 
December 11, 19 


2:00-3:30 pm (E: 


To register for this The American Medical. 
f leconf Council for Continuing 
ree teleconference edücctica To MS NS 
and to find out the continuing medical educ 
i he Physician’s Recogni 
location nearest you, i Ps: ry CE 
Is program en T 

call TOLL-FREE 1- by E Acadei 


800-262-3211. The American College « 


cognates (formal learnin 
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ONCE DAILY 


Nasal 
Inhaler 


amcinolone acetonide 


Extends relief 


nome acetone 
-~ 

na al inhaler 

10 3rams 

10 metered 

tuations 
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EP OUT OF T- | READ: 
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e see next page for brief summary of prescribing p Marketed by 
information. Mii 
G RHONE-POULENC RORER 


. M on file, Rhóne-Eoulenc Razer Pharmaceuticals Inc. 2. Storms W, Bronsky 
E, Findlay S, et al: Once daily triamcinoloneacetonide nasal spray is effective for ene aaa Gi, di 
the treatment of perenrsat allergic thinitis. Ann Allergy 1991;66(4):329-334. FORT WASHINGTON PA 19034 
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NEW 


THE ONCE-DAILY NASAL STEROID 


ONCE 


Nasacurt - 
(triamcinolone acetonide) 


[na ' za-cort] 
Triamcinolone Acetonide Nasal Inhaler 





For Intranasal Use Only 
Shake Well Before Using 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this preparation 
contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with a topical corticoid can be 
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Long-term Survival After Surgical Resection 


for Recurrent Nasopharyngeal Cancer 
After Radiotherapy Failure 


Willard E. a HRS Joseph B. Roberson, Jr, MD; Don R. Goffinet, MD 


e Results are reported of transpalatal, 
transcervical, and transmaxillary resection 
in 15 patients with recurrent nasopharyn- 
geal cancer after failure of primary radio- 
therapy. Seven patients treated for cure 
have been followed up for more than 3 
years (mean, 55 months; range, 40 to 82 
months). with three (43%) remaining free of 
disease. Two patients are living with local 
disease (59 anc 40 months postoperative- 
ly), while two have died of their local and 
regional recurrence (40 and 17 months 
postoperatively). Two additional patients 
underwent nasopharyngectomy for pallia- 
tion. One of these patients died of uncon- 
trolled disease 12 months postoperatively; 
the other remains alive with disease 70 
months after resection. Six patients have 
been followed up for less than 3 years 
(mean, 22.3 months; range, 16 to 32 
months). Of this group, one (17%) is without 
evidence of disease, four are living with 
local disease ting 16, 17, and 27 months 
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tandard treatment for recurrent 

nasopharyngeal cancer after irra- 
diatiom failure has been re-treatment 
with external beam and/or brachyther- 
apy irradiation. Results of chemo- 
therapy and immunotherapy have 
been disappointing,’ although isolated 
cases cf long-term survival have been 
reported.~ Survival rates following re- 
treatment with radiotherapy are 34%, 
15%, and 12% for 3, 5, and 10 years.’ 
Zhang et al’ reported a 5-year survival 
rate of 28% and a 10-year survival rate 
of 15% in a re-treated group compared 
with 15% and 5% survival rates in 
those not receiving retreatment. Fu et 
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postoperatively), and one has died of dis- 
ease (13 months postoperatively). Recur- 
rence (10 of 13 patients) has occurred an 
average of 8 months after surgery (range, 4 
to 17 months). Complications include tran- 
sient marginal mandibular nerve weakness 
(one), permanent cranial nerve paralysis 
(two), nasopharyngitis and/or osteomyelitis 
of the cervical vertebrae or base of skull 
requiring intravenous antibiotics (two), as- 
piration pneumonia (two), prolonged naso- 
gastric tube feeding (two), and intraopera- 
tive thyroid storm (one). No cerebrospinal 
fluid leaks or perioperative deaths oc- 
curred. The long-term cure rate and dis- 
ease-free interval of transpalatal nasophar- 
yngectomy lead us to believe that this 
technique is probably only slightly better 
than reirradiation in the appropriately se- 
lected patient. 

(Arch Otolaryngol 
1991 ;117:1233-1236) 
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al’ showed that while 16 of 33 patients 
survived a minimum of 3 years, only 
five of the 33 had local control. Yan et 
al reported the largest series of re- 
treated patients (n=219); the results 
of re-treatment were disappointing, 
and morbidity was significant in those 
patients who survived for more than 5 
years. In the series of Yan et al, there 
were 20 patients who had lesions con- 
fined to the nasopharynx, and 16 had 
recurrence in the nasopharynx after 
re-treatment. Seeking to improve local 
control and survival for patients with 
recurrent disease after irradiation fail- 
ure, we began in 1984 surgically to 
resect recurrent lesions isolated to the 
nasopharynx and neck. This report is a 
long-term follow-up of the first nine 
patients and our early experience with 
six additional patients. 


PATIENTS AND METHODS 


The methods have been previously report- 
ed in an earlier publication.” All patients had 
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biopsy-proved, recurrent, poorly differenti- 
ated carcinoma of the nascpharynx (World 
Health Organization classification III). Pa- 
tients were selectec if they did not have cra- 
nial nerve palsies; cnly one patient had evi- 
dence of intracranial extension on magnetic 
resonance imaging (MRI) that subsequently 
proved to be scar tissue. The remainder of 
the patients had no evidence of intracranial 
extension. Two patients underwent pallia- 
tive resection due to bulky masses producing 
upper airway obstruction and pain. 


The surgical approach is a transpalatal, . 


transmaxillary, and transcervical procedure 
to the nasopharynx. If the lateral walls of the 
nasopharynx are involved, the patients un- 
dergo unilateral or bilateral isolation of the 
internal carotid artery at the base of the 
skull, with placement of a 1x 3-in cottonoid 
pledget to protect the medial aspect of the 
internal carotid when the primary resection 
is performed. The surgical specimen is re- 
moved en blec, although occasionally the 
specimen will fragment, especially if the le- 
sion is ulcerative and has invaded the clivus 
or first vertebral body. Clivus and vertebral 
body bone are not removed in continuity; 
rather, a large cuttirg burr is used to resect 
approximately 3 to 4 mm of bone as dictated 
by tumor invelvement. True bony margins 
are not reliably obtainable, akhough the final 
bone dust obtained by using a large diamond 
burr is collected anc sent as the posterior- 
most margin. A 0.46-mm skin graft is used to 
resurface the wound and held in position by 
nasopharyngeal and nasal packing together 
with a 14F, 30-mL Foley catheter placed 
through the nose. Tympanotamy with tube is 
performed either un_laterally or bilaterally, 
depending on the amount of nasopharyngeal 
resection. 

The Foley catheter is usually removed on 
the third postaperative day and the nasopha- 
ryngeal and nasal pacing on the 10th postop- 
erative day. Patients are allewed to eat by 
mouth when they have recovered fully from 
their general anesthetic. Once the packing is 
removed, the patient irrigates the nasophar- 
ynx with a normal saline solution by ear sy- 
ringe or water pick, twice daily, until healing 
is complete. Weekly remova! of crusting is 
performed, and it usually takes from 6 weeks 
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$ is months before the wound is fully covered 
by mucosa. If purulent discharge is present, 
the wound is cultured and a regimen of topi- 
e al antibiotic irrigation is started. Neck dis- 
pos are performed for clinically positive 
ise ease, sparing the 11th nerve wherever 
E. possible. Reconstruction of the nasopharyn- 
geal defect is accomplished with a split-thick- 
. ness skin graft packed for 7 to 10 days. When 
x he soft palate has been resected, rehabilita- 
tion has been accomplished with a soft-palate 
- obturator. A nasogastric tube is placed ini- 
prey for feeding in the immediate postopera- 
e period and is removed when the patient 
E B taking adequate nutrition by mouth. Cefa- 
| Poin sodium, 1 g every 8 hours, is given 
= a _ intravenously until the patient is able to take 
a - oral antibioties. Oral cephalosporins are giv- 
1 en for 10 to 21 days, depending on how suc- 
. cessfully the skin graft takes. If the soft pal- 
: ate is removed, a soft-palate obturator is 
3 placed when the packing is removed. 
= Inan effort to achieve even greater local 
. eontrol, the most recently treated two pa- 
= tients were given an intracavitary boost of 
E radiotherapy as follows. Patient 13, who in 
. 1987 had received prior external beam radio- 
therapy and a removable intracavitary radio- 
= active boost for a stage IV squamous cell 
E earcinoma of the nasopharynx, received an 
-intraoperative iodine 125 seed removable im- 
= plant boost at the time of his craniofacial 
s resection on November 15, 1989. The closed- 
3 end after-loading catheter was inserted 
. through the superior aspect of the cranial 
— flap into the nasopharyngeal area under di- 
rect vision before wound closure. Seven 
| B tia intensity ?T sources, each of 411-MBq 
. activity, were after-loaded into this catheter 
= 24 hours postoperatively and remained in 
b . place for 49 hours. A total radiation dose of 
. 4000 cGy was delivered at a 5-mm radius 
2d from the sources. The total radioactivity im- 
. planted was 2880 MBq. 
= Patient 12 had also received prior radio- 
~ therapy and a removable intracavitary radio- 
= active line source boost for a T1, NO nasopha- 
.  ryngeal carcinoma approximately 2 years 
— before his neoplasm recurred. On November 
$ 15, 1989, at the time of nasopharyngectomy, 
i — two after-loading blind-end catheters were 
inserted. One was passed transnasally into 
D the nasopharynx, while the other catheter 
7 wW | penetrated the skin through a separate skin 
_ incision and was placed under direct vision 
into the area of the right lateral cribriform 
plate. Two o days later, eight 407-MBq, high- 
intensity ”I seed sources were after-loaded, 
- four in each catheter. The total radioactivity 
T implanted was 3253 MBq; 3500 cGy was de- 
livered to the nasopharyngeal area and 
t . 2680 cGy to the cribriform plate in 49 and 36 
. hours, respectively. 
= In both patients, the radioactive sources 
E and after-loading catheters were removed at 


the completion of the implant procedure. No 
untoward effects were noted from either 
procedure. 

All patients have had follow-up by fiberop- 
tic endoscopic examination, MRI, and com- 
puted tomography. Scans are obtained ini- 
tially at 4 months postoperatively and every 
6to 12 months thereafter. The MRI scans are 
performed with gadolinium and fat suppres- 
sion. These scans must be interpreted with 
the physical examination results, as postop- 
erative changes present difficulties for the 
radiologist. 


RESULTS 


Between May 1984 and November 
1989, 15 patients underwent nasophar- 
yngectomy for recurrent nasopharyn- 
geal carcinoma at the primary site. 
The group consists of 10 men and five 
women with an average age at opera- 
tion of 46 years (range, 28 to 65 years). 
In all patients, primary treatment with 
radiotherapy failed, with dosage aver- 
aging 66.66 Gy (range, 65.10 to 70.20 
Gy) Total treatments, elapsed days, 
and total treatment dosages are de- 
tailed in Table 1. Two patients were 
also treated with primary intracavi- 
tary implants using cesium. Each re- 
ceived 15 Gy. Recurrence occurred on 
average 15.8 months (range, 4 to 58 
months) after completion of radiother- 
apy. Surgical resection promptly fol- 
lowed diagnosis of recurrence in 14 
patients. One patient (patient 8) re- 
ceived three cycles of intra-arterial 
cisplatin (internal maxillary artery) 
over a 3-month period. Intracavitary 
gold seeds were placed after each of 
the first two cycles of cisplatin. Metho- 
trexate was given monthly for 7 
months. The tumor recurred 5 months 
after completion of chemotherapy, and 
surgical resection was then performed. 

The surgical resection is outlined in 
Table 1. The average operating time 
was 4.5 hours (range, 2.0 to 8.0 hours) 
with or without a neck dissection. Esti- 
mated blood loss averaged 1072 nL 
(range, 100 to 3000 mL). Average hos- 
pital stay was 7.9 days (range, 2 to 30 
days). Time to swallowing liquids aver- 
aged 1.9 days (range, 1 to 6 days). A 
total of 19 U of packed red blood cells 
were transfused in nine patients. The 
last two of these patients received only 
autologous units. 

Complications have included one 
case of transient marginal mandibular 
nerve weakness, which resolved by 12 
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months postoperatively. Two patients 
had permanent paralysis of cranial 
nerves: patient 13 had paralysis of 
cranial nerve X, with resultant pro- 
longed deglutition difficulties and aspi- 
ration pneumonia necessitating naso- 
gastric feeding tube placement. 
Patient 5 (palliative resection) had no 
function in cranial nerves X and XII 
postoperatively, even thəugh they 
were anatomically intact. She too had 
severe problems with swallowing and 
with aspiration pneumonia. Prolonged 
nasogastric tube feeding was also 
necessary. 

Two cases of skull-base osteomyeli- 
tis occurred in two separate patients. 
Each required readmission to the hos- 
pital and intravenous antibioties. In- 
traoperative thyroid storm occurred in 
one patient. No cases of meningitis, 
cerebrospinal fluid leak, or periopera- 
tive deaths oecurred. 

Seven patients are more than 36 
months beyond resection taverage, 55 
months; range, 40 to 82 months). Pa- 
tients 1, 3, and 4 have had no recur- 
rence of disease (average, 64 months; 
range, 52 to 82 months). Patient 5 had 
recurrence 17 months after resection. 
He subsequently received three sepa- 
rate reresections and bilateral modi- 
fied neck dissections (sparing cranial 
nerve XI and one internal jugular 
vein) Liver, bone, and lung metasta- 
ses surfaced within 2 months of the 
last resection. He underwent 4 months 
of chemotherapy (cyclophosphamide, 
etoposide) before his death 40 months 
post initial resection. 

Patient 6 had recurrence 5 months 
after resection and underwent cryo- 
therapy once before dying 17 months 
after surgery. Patient 7 has experi- 
enced recurrence and reresection 
three times, had two additional 
courses of radiotherapy, and received 
cisplatin and fluorouracil chemothera- 
py for three cycles; he is living with 
disease 40 months after his initial re- 
section. Patient 2 is in the advanced 
stages of disease, having had recur- 
rence 7 months postoperatively and 
having had three additional resections. 

Six patients are less than 36 months 
post resection (average, 22.3 months; 
range, 16 to 32 months). All six have 
had recurrence of disease (average, 9 
months; range, 4 to 21 months) Pa- 
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Initial Treatment 
—————————————— 


Patient No. 
Age. y Sex 


Stage, 
T/N/M 


Total Frac- 
Dose, Gy tions 


5/43.M 


9/3 M 1/2/0 
10/65:9M 1/0/0 
11/457M  ? 

12/44: M /0/0 


13/53; M 


14/55/F 
1§/45/F 


Dura- 
tion, 


IC Source/ 
Dose, Gy 


Time to 
Recurrence, Mo 


> 36-mo Follow-up 
Cesium/ 15t 56 


Cesium/ 151t 


Resection 


SP, PP, S, PTS 
SP, PP, S, NP 

SPS, PP, S, NP 
PP, S, NP, RND 


SP, PP, NP, PTS (B) 


<36-mo Follow-up 
30 NP, sphenoid 


NP, PTS 
NP 
NP, S, SP 


lodine SP, NP clivus 


125/35008 


lodine 
125/40008 


Palliative Resection 
32 NP, SP 


NP, SP, PTS 


SP, PP, NP, S, RND 


Postoperative 
Time (mo) to 
————— 
Postoperative 


Time, Mo Status Recurrence Death 





* IC indicates intracavitary source; SP, soft palatectomy; PP, partial hard palatectomy; NP, nasopharyngectomy; S, partial septectomy; RND, radical neck dissection; 
NED, no evidence of disease; PTS, pterygomaxillary space resection (B indicating bilateral); LWD, living with disease; SPS, soft palate split, not excised; and DOD, dead 


of diseases. | 
tDuring primary radiotherapy. 


iReresected twice after recurrence, the last 22 months ago. 


Penton 


tient 8 is free of disease after having 
reresection twice; the last resection 
occurred 22 months ago. Patient 13 
had extensive involvement of the base 
of the jirat the trigeminal ganglion 
and died 13 months after surgery. This 
was despite brachytherapy delivered 
via afterdoading catheters placed be- 
tween dura and base of the skull at the 
time of resection. 

Two patients had resection for palli- 
ation (Table 1). One died 12 months 
postoperatively, as previously report- 
ed. The other (patient 14) was also 
described previously, but she remains 
asymptematic, having only received 
low-dose methotrexate in the interim, 
10 month: sinee her initial resection. 


COMMENT 


For several reasons, it is difficult to 
evaluate the results ef any series of 
patients who are treated for recur- 
rence co: nasopharyngeal carcinoma. 
The disease can be a slow, indolent 
process that remains difficult to diag- 
nose and accurately assess, especially 
after a full course of radiotherapy. The 
disease process tends to be largely 
submucesal, and following radiothera- 
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py, recurrences tend to have a very 
small surface mucosal involvement and 
extensive submucosal involvement. 
Thus, physical examination, even with 
an endoscope, is often grossly mislead- 
ing. Unfortunately, routine periodic 
scanning of the nasopharynx is proba- 
bly the most effective way to deter- 
mine the status of the disease. Magnet- 
ic resonance imaging scanning with 
gadolinium and fat suppression is prob- 
ably the scan of choice to follow up 
such patients, but the cost may be 
prohibitive. Without periodic scan- 
ning, the ability to detect early recur- 
rences or the status of disease follow- 
ing retreatment by any modality 
should be seriously questioned, as evi- 
denced by the report of Fu et al,’ 
showing that 48% of patients retreated 
with radiotherapy were alive, but only 
15% were free of local disease. 

Tu et al’ reported a 5-year survival 
of 44% in nine patients who underwent 
surgical excision of their recurrence. 
In two patients, the surgery was fol- 
lowed by 20 and 60 Gy (technique not 
stated), and both were alive at 5 years. 
Their series of nine patients included 
lesions that were confined to the pos- 
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Table 2.—Follow-up Results * 


Follow-up, mo Status No. (%) 
3 (43) 

















LWD 2 (29) 
DOD 2 (29) 
Total 7 (100) 
< 36 NED 1 (17)t 
LWD 4 (67) 






1 (17) 
6 (100) 


* NED indicates no evidence of disease; LWD, liv- 
ing with disease; and DOD, dead of disease. Percent- 
ages do not add to 100 owing to munding. 

tReresected twice after recurrence, the last 22 
months ago. 






terosuperior wall and dic not extend 
laterally; such patients are clearly the 
most amenable to surgical excision. 
Other surgical approaches have been 
used. Fisch" and Panje and Gross" 
have described the lateral approach to 
the nasopharynx in a small series of 
patients. Cocke et al” reported a trans- 
facial extended maxillotomy and a sub- 
total maxillectomy approaeh for benign 
and malignant disease. Although not 
yet published, others have approached 
recurrences via a LeForte I maxillary 
osteotomy. None of the surgical tech- 
niques are ideal (including ours), and 
more experience will have to be gained 
before any technique can be advocated 
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Patient No. Margins 


Close 


over another The operation per- 
formed will have to be tailored to the 
areas involved by the tumor, and it is 
likely that a combination of approaches 
might be necessary for an individual 
patient. What is important is that all of 
these investigators have shown that 
surgical resection of recurrent naso- 
pharyngeal cancers is feasible by a 
variety of methods. 

Sham et al” have shown some early 
success using interstitial gold grain 
implants; although the follow-up has 
been short (range, 1.5 to 25.7 months), 
5096 of the patients have had local 
control. This work, combined with all 
of the preceding work on the role of 
external-beam radiotherapy, lends 
some support to our current technique 
of delivering brachytherapy irradiation 
3 to 4 weeks after surgery. 

It is difficult to be certain why the 
most recently treated patients (those 
with —3 years follow-up) are doing less 
well than the earlier-treated patients 
(Table 2). Several explanations come 
to mind and include the fact that we 
seem to have become bolder in our 
resections and have operated on pa- 
tients with larger lesions, as evidenced 
by a higher incidence of positive mar- 
gins in the most recently treated pa- 
tients (Table 3). The one patient with 
unequivocal MRI involvement of tu- 
mor intracranially is a good example. 
This young physician underwent surgi- 
cal resection by both an intracranial 
and extracranial approach. The intra- 
cranial “tumor” that was seen on MRI 
Scan proved to be scar tissue, and 


Table 3.—Transfusion and Outcome * 


EBI, mL 








Blood 


Transfused, U Status 












DOD 


* EBL indicates estimated blood loss; NED, no evidence of disease; LWD, living with disease; and DOD, dead 
of disease. Patients 12 and 13 received autologous units. 
tReresected twice after recurrence, the last 22 months ago. 


although a complete resection was 
thought to have been done, he had 
recurrence in the posterolateral aspect 
of his nasopharyngectomy cavity. It is 
also possible that this small series of 
patients represents the spectrum of 
the disease, and that the first seven 
patients had biologically easier tumors 
to cure; alternatively, these patients 
may have had the very slow, indolent 
form of the disease and may have 
recurrence at longer follow-up. Trans- 
fusion of heterologous vs autologous 
blood may have prognostic implica- 
tions in this group of patients.'^" The 
sample size is too small, however, to 
make significant conclusions. 

Our initial lack of success in control- 
ling disease with surgery followed by 
intracavitary irradiation is disappoint- 
ing. The series is small, and we will 
continue this technique until we have 
thoroughly analyzed the results of 10 
patients. 

Recurrence after surgical resection 
is associated with a poor prognosis. 
Only two of six patients with reresec- 
tion have had meaningful disease-free 
intervals (21 and 22 months) Like- 
wise, the use of chemotherapy and/or 
additional radiotherapy is not very re- 
warding in these patients, although 
one patient (patient 9) has had a pro- 
longed course following retreatment 
with radiotherapy on two occasions 
and use of chemotherapy. 

Looking at the entire group, the 
results of surgical resection are proba- 
bly only slightly better than retreat- 
ment with radiotherapy. The major 
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advantage of surgery would be fewer 
long-term complications than retreat- 
ment with radiation. The major advan- 
tage of retreatment with radiotherapy 
is that the soft palate is spared. The 
costs for both modalities of treatment 
are comparable. What is needed are 
tests or identifying features that would 
prediet which patient would respond 
best to which treatment. Sadly, this 
information is elusive. As mentioned 
earlier, we will continue to resect re- 
currences and follow up tke resection 
with an intracavitary radiation boost in 
an effort to increase local control rates 


further. 


Janet Teo provided technical assistance in the 
preparation of the manuscript. 
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Parethyroid Exploration 
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A Review of 125 Cases 
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e Cervica en oration was performed in 
106 patientsewith primary hyperparathyroid- 
ism and in 19 patients with chronic renal 
failure. Initi&! exploration for primary hyper- 
parathyrcidism was successful in 9796 of 
the cases. Single adenomas were found in 
84, doubi2 adenomas in six, and multiple- 
gland hyperplasia in 12 patients. Two of the 
four patients in whom cervical exploration 
failed were eltimately given the diagnosis of 
benign farmlial hypocalciuric hypercalce- 
mia. Thirteen adenomas were ectopic. Pre- 
operative thallium-techmetium scans and ul- 
trasoundiccrrectly localized only 63% of the 
adenomas. Only 45% of the ectopic adeno- 
mas wese correctly localized. All four 


} glands showld be examined at initial explo- 


ration. Because of the eccurrence of double 
adenomas, contralateral exploration is al- 
ways indic-ted regardiess of whether an 
enlargedigland and a normal one are found 
on the first side. All enlarged parathyroids 
should be =moved when dealing with sin- 
gle or multiple adenomas; subtotal parathy- 
roidectomy (3'^ glands) should be per- 
formed ir  multiple-gland hyperplasia. 
Frozen section confirmation of excised 
parathyroid tissue is essential. If explora- 
tion is unsuccessful, ectopic locations such 
as the retroesophagea! areas, thymus, ante- 
rior anc posterior mediastinum, carotid 
sheath, anc thyroid lobe must be searched 
carefully Preoperative localization studies 
are not as -eliable as an experienced para- 
thyroid surgeon. 

(Arch ior MN Head Neck Surg. 
1991;112:1237-1241) 
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rimary  hyperparathyroidism is 

currently being diagnosed more 
frequently in the early and asymptom- 
atic stages of the disease. It is now 
known to be the most common cause of 
hypercalcemia in unselected, nonhospi- 
talized persons and is the second most 
common cause of hypercalcemia after 
malignant neoplasia in hospitalized pa- 
tients." The incidence of primary hy- 
perparathyroidism is reported to be 
one in every 1000 persons and as high 
as one in every 500 women over the 
age of 45 years.” Between 80% and 85% 
of patients with primary hyperpara- 
thyroidism have a single adenoma, 
12% to 15% have multiple-gland hyper- 
plasia, 296 to 396 have double adeno- 
mas, and about 1% will have carcino- 
ma."" It is widely quoted in the 
literature that the abnormal parathy- 
roid glands can be identified and re- 
moved at the initial neck exploration 
by experienced surgeons in about 90% 
to 9596 of the cases." 

Ectopically located adenomas ac- 
count for most of the failed opera- 
tions.“ Unrecognized hyperplastic 
glands as well as supernumerary 
glands are responsible for some fail- 
ures. Parathyroid reexploration is not 
as successful and carries an increased 
risk of complications such as laryngeal 
nerve injury and permanent hypopara- 
thyroidism.” Understandably, there is 
continuing interest in reliable preoper- 
ative localization studies. 

Secondary hyperparathyroidism or 
renal osteodystrophy occurs in pa- 
tients with chronic renal failure. The 
majority of these cases are controlled 
by medical management; however, 
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about 5% of the patients with chronic 
renal failure in whom more severe 
secondary hyperparathyroidism devel- 
ops require parathyroidectomy.™ 
These patients usually have severe 
bone and joint pain, spontaneous frac- 
tures, intractable pruritis, headaches, 
malaise, soft-tissue calcifications, and 
psychoneurologic disorders. Rising 
parathyroid hormone (PTH) levels and 
increasing symptoms lead to surgical 
consideration. Some patients with 
long-standing chronic renal failure per- 
sist in having symptomatic hyperpara- 
thyroidism (tertiary) even after suc- 
cessful renal transplantation. This 
report represents 106 patients diag- 
nosed with primary hyperparathyroid- 
ism and 19 patients with chronie renal 
failure on whom I performed parathy- 
roid exploration at Providence Medical 
Center, Portland, Ore. 


PATIENTS AND METHODS 


This review spans the period from August 
1977 through January 1991 (13 years, 5 
months). The mean age of tne patierts with 
primary hyperparathyroidism was €1 years 
(range, 14 to 87 years) There were 83 fe- 
males and 23 males, for a fersale-male ratio of 
3.6:1. Seventy-two (88%) o! the 83 females 
were over 45 years of age. In the patients 
with chronic renal failure, the mean age was 
43 years (range, 26 to 78 years). There were 
eight females and 11 males. 

The diagnosis of primary hyperparathy- 
roidism was based on simultaneously elevat- 
ed serum calcium and PTH levels. Since 
1988, intact PTH levels have been measured 
by the highly sensitive immunoradiometric 
assay technique.” Ancillary studies in some 
patients included urinary calcium excretion 
levels, creatinine clearance, urinary cyclic 
adenosine monophesphate levels, and bone 
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No. of Patients 





Serum Calcium, mmol/L 


Preoperative serum calcium levels of patients 
with primary hyperparathyroidism. 


density evaluations. None of the ‘patients 
was known to have a malignant neoplasm. 
Before November 1984, no preoperative lo- 
calization studies were performed. From No- 
vember 1984 to January 1991, preoperative 
thallium-technetium scanning and ultrasono- 
graphic studies were performed in 76 of the 
78 patients undergoing surgery. The tech- 
niques for radionuclide scanning and ultra- 


E sonography have been previously de- 
a scribed." Bilateral neck exploration was 
a performed in every case regardless of the 


preoperative localization results. The gener- 
al operative strategy has been to identify 
four glands, remove the pathologic tissue, 
E and perform a biopsy of a normal gland in 
^ every case. In cases of hyperplasia, a subto- 
E tal (3'/2 glands) parathyroidectomy was the 
preferred operative technique. Careful 
x search in all ectopic sites was performed, 
E" including thyroid lobectomy and thymecto- 
à my when one gland could not be found. 
Subtotal parathyroidectomy was the pre- 
ferred procedure for the patients with chron- 
ie renal failure. All parathyroid tissue was 
excised, leaving only a viable 30- to 50-mg 
remnant of a single gland marked with a 
metal surgical clip. These patients were 
treated by the nephrology and dialysis ser- 
vices and referred for parathyroidectomy 
when judged to be refractory to medical 
management. 





RESULTS 


Preoperative serum calcium levels of 
E the patients with primary hyperpara- 
. .  thyroidism are presented in the Fig- 
= . ure. Twenty-three patients (22%) were 
= asymptomatic. Twenty-six patients 
(25%) had a history of renal stones. 
Skeletal complaints were present in 39 
E patients (87%), and gastrointestinal 
bU symptoms were elicited from 24 pa- 
| tients (23%). Six patients (6%) in the 








Patient 
No. Location 
1 Retroesophageal 
2 Retroesophageal 
3 Retroesophageal 
4 Retroesophageal 
5 Retroesophageal 


Retroesophageal 


Anterior mediastinum 
Intrathyroidal 


h 
o 





Total positive (96) 


series had vague fatigue and mental 
symptoms. 

Surgical findings were as follows. 
Single adenomas were found in 84 pa- 
tients, double adenomas in six pa- 
tients, and multiple-gland hyperplasia 
in 12 patients. There were no parathy- 
roid carcinomas; however, one patient 
had an incidental papillary thyroid car- 
cinoma treated by total thyroidecto- 
my. Postoperative serum caleium lev- 
els normalized within 24 to 48 hours in 
all but four patients, giving a negative 
(failed) exploration rate of 3.8% for the 
whole series. However, one of the 
failed cases involved a reexploration 
after previously unsuccessful explora- 
tion by another surgeon. There were 
three patients who underwent reexplo- 
ration in the series who had initially 
undergone exploration by another sur- 
geon. Reexploration led to a suecessful 
outcome in two of the cases. If the 
reexploration cases are excluded, then 
100 of the 103 cases were cured, for a 
true success rate of 97%. 

Thallium-technetium scanning cor- 
rectly localized 40 (62%) of 65 adeno- 
mas preoperatively, whereas ultra- 
sound localized 44 (63%) of 70 
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Table 1.—Preoperative Localization of Adenomas 


Thallium-Technetium, 


No. (%) Ultrasound, No. (96) 
Adenomas 40/65 (62) 44/70 (63) | 
Large adenomas (32-60 mm) 7/10 (70) 7/10 (70) 


Table 2.—Preoperative Localization of Ectopic Adenomas (n= 13) 


| 
| 


7 Retroesophageal -— Not done 
8 Superior mediastinum -— — 
9 Posterior mediastinum + + 


ES 
12 Intrathyroidal i Not done 


13 Carotid sheath + 


























Thallium- 
Ultrasound Technetium 
- = 
- * 
- E 









bs 


5/13 (38) 5/11 (45) 


adenomas confirmed at surgery (Table 
1) We have not found either of these 
techniques to be useful in localizing 
hyperplastic glands." All six of the 
patients with double adenomas were 
subjected to preoperative localization 
studies. In one, neither adenoma was 
correctly localized; however, in the re- 
maining five patients, one adenoma in 
each patient was correctly localized 
with thallium-technetium scanning and 
ultrasound. The contralateral adenoma 
did not localize with either technique. 
There were 13 ectopically located ade- 
nomas in this series, with retroesopha- 
geal being the most common (seven), 
followed by mediastinal (three), in- 
trathyroidal (two), and caretid sheath 
(one) locations. Ultrasound was only 
38% successful compared with thalli- 
um-technetium scanning, which cor- 
rectly localized 45% of these ectopic 
adenomas (Table 2). 

Fifty-five of the adenomas in this 
series measured 15 to 30 mm in diame- 
ter. Seventeen were larger than 
30 mm in diameter. The smallest ade- 
noma was 4 mm, while the largest 
adenoma in the series was 60 mm in 
diameter (mean, 20 mm). Sixteen of 


Parathyroid Exploration—Summers 





were 10 mm or less in 


- diameter Df these smaller adenomas, 


o 


ll were subjected to preoperative 
thallium-technetium scanning and ul- 
trasonography. Only-one of these small 





adenomas 9 mm) localized with thalli- 
um-teehne-i scanning, while four 
correctly lec lized with ultrasound. In 


contrast, -even of 10 of the largest 
adenomas 32 to 60 mm in diameter) 
correctly lecalized with thallium-tech- 
netium scanning and ultrasound 
(Table 1). | 


Failed Explorations 


A 14-year-old, asymptomatic white 
girl was seen in April 1978. She was 
adopted, end further family history 
was unebtiinable. The preoperative 
serum caleum level was 3.52 mmol/L, 
and the l-terminal PTH level was 
elevated te 410 pgíámL (normal, 90 
pg/mL). Peck exploration revealed 
questionabe parathyroid hyperplasia, 
and subtotal parathyroidectomy was 
performed. Postoperative serum calci- 
um levels remained elevated. Subse- 
quent urinary calcium and creatinine 
clearance s:udies established a diagno- 
sis of benign familial hypocalciuric hy- 
percaleemiz (BF HH). 

A 63-year-old white woman was 
seen in March 1981 with a history of 
renal stone. and previously unsuccess- 






surgeon. TŁe serum calcium level was 


. ful on reram cde by another 


3.07 mmol/_, and her C-terminal PTH 
level was .730 pg/mL (normal, 375 
pg/mL). Reexploration including thy- 
roid ocn failed to reveal any 
parathyroic lesions. Her postoperative 
calcium levels remained elevated. 
While undergoing selective angiogra- 
phy to localze an adenoma, the patient 
suffered a massive stroke and cardiac 
arrest. À imited chest autopsy re- 
vealed an .nterior mediastinal para- 
thyroid adeaoma. 

An 84-year-old white woman pre- 
sented in S-ptember 1985 with multi- 
ple skeletal complaints. Her preoper- 
ative serum calcium level was 2.92 
mmol/L, and the C-terminal PTH val- 
ue was 1&4 pg/mL (normal, 450 





found in spite of right-sided thyroid 
lobectomy with careful sectioning. 
Postoperative n caleium levels re- 





mained elevated. The patient refused 
further diagnostie workup and failed to 
return for follow-up. 

A 39-year-old white woman was 
seen in January 1990 with multiple 
skeletal complaints. Her father had 
undergone surgical removal of a “calci- 
um-related tumor" in his chest when 
the patient was quite young. The pa- 
tient had lost contact with her father 
many years previously, and the details 
of his apparent parathyroid problem 
could not be obtained. The patient's 
serum calcium level was 3.04 mmol/L, 
with an immunoradiometrie assay 
PTH level of 512 pg/mL (normal, 65 
pg/mL). Preoperative urinary caleium 
levels were elevated; however, she had 
recently been taking diuretie medica- 
tion. A preoperative thallium-techne- 
tium scan was normal. Ultrasound re- 
sulted in a false-positive study. Neck 
exploration revealed three normal 
parathyroid glands, and the fourth 
gland in the left inferior pole position 
could not be found. The left thyroid 
lobe was removed and serially sec- 
tioned without success. Her postopera- 
tive serum calcium level remained ele- 
vated. Repeated thallium-technetium 
and ultrasound studies were normal. 
Mediastinal exploration failed to reveal 
any pathologie parathyroid glands. 
The thymus was removed and inadver- 
tent injury to the left vagus nerve 
occurred, resulting in a left-sided vocal 
cord paralysis. Her serum calcium lev- 
el remains elevated. Repeated calcium 
and creatinine clearance studies have 
established a diagnosis of BFHH. 


Patients With Chronic Renal Failure 


From 1982 through 1990, 19 patients 
with renal osteodystrophy underwent 
parathyroid surgery. Fourteen had 
secondary hyperparathyroidism and 
were receiving regular dialysis. Two 
patients had slowly progressive chron- 
ic renal disease but did not yet require 
dialysis. Three patients demonstrated 
tertiary hyperparathyroidism after 
having undergone successful renal 
transplantation. The duration of dialy- 
sis ranged from 2 to 12 years (mean, 6 
years). In three of the patients under- 
going dialysis, previous renal trans- 
plantation had failed. Bone and joint 
pain was the predominant symptom in 
15 of the 19 patients. Spontaneous 
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fractures had occurred in three pa- — 
tients, with one patient having sus- 
tained nine fractures. Abnormal roent- 
genographie findings of skeletal | 
changes were present im the majority 
of the patients. Intractable pruritis E. 
was present in four. m 
The average biochemical profile o | 
these patients was that of normal to 
high serum calcium leves, hyperphos- — 
phatemia, and increased alkaline phos- - 
phatase levels. A rapidly rising PTH 
level was observed in all the patients, — 
with some reaching extremely high — 
levels (30 to 40 times normal), - 
Subtotal parathyroidectomy rather 
than total parathyroidectomy with E 
autotransplantation was the surgical 
technique utilized in these patients. In — 
these patients, a portiom of the most - 
normal parathyroid gland is resected —— 
and submitted for frozen-section ex- — 
amination, leaving about 30 to 50 mg of 
viable gland. After histolegic confirma- ae 
tion, all remaining hyperplastic glands 
are removed. Transcervieal thymecto- —— 
my is performed when feasible along — 
with a careful search for supernumer- —— 
ary glands. | 


Les 


Surgical Findings in Patients 
With Chronic Rena’ Failure | 


Supernumerary glands were found 
in three patients. Two patients had S 
five hyperplastic glands and one pa- _ 
tient with recurrent secondary hyper- 
parathyroidism had a total of seven 
glands. This patient had undergone | 
removal of six hyperplastie glands and r 
autotransplantation of fragments into 
the sternocleidomastoid muscle 4 years X 
previously. Reexploration revealed hy- Å: 
perplasia of the autograft, which was E 
subtotally resected, and a seventh hy- 
perplastic parathyroid gland just infe- —— 
rior to the left thyroid lobe. The re- 
maining patients had  four-gland 
hyperplasia. Two patients were found __ 
to have incidental papillary thyroid I 
cancers that were resected simul- ES , 
taneously. E: 

Significant postoperative hypocalee- — 


mia and hypomagnesemia consistent —— 


T 
m. 


with hungry bone syndrcme was ob- 
served in all patients except one, who 


had documented aluminum toxic reac- — — 


I - 


tion. The average patient required vig- — 
orous intravenous calcium and magne- - 


sium supplementation with careful in- S 
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hospital monitoring for a period of 5 to 
6 days. 


Surgical Complications 


The one postoperative death that 
occurred during angiographic studies 
has already been described above. 
There were no other deaths. In two 


= patients, temporary recurrent laryn- 


geal nerve paralysis developed, which 


cleared within a few weeks. There 


were no instances of permanent laryn- 
geal nerve injury. There were no in- 
stances of permanent  hypopara- 
thyroidism. Postoperative wound in- 
fections developed in two patients, 
which cleared promptly with antibiot- 
ies and local wound care. 


COMMENT 


Before undertaking neck exploration 
for primary hyperparathyroidism, the 
surgeon should be confident of the 
diagnosis and have the experience nec- 
essary to recognize normal and abnor- 
mal parathyroid glands. Another cause 
of hypercalcemia that must be distin- 
guished from primary hyperparathy- 
roidism is BFHH." This condition is 
characterized by asymptomatic hyper- 
calcemia and hypocalciuria with no as- 
sociated complications. It is inherited 
as an autosomal dominant trait and 
should be considered in anyone with a 
family history of hypercalcemia. Para- 
thyroid hormone levels may be normal 
or increased, and the parathyroid 
glands are usually normal, although in 
some cases they have been reported as 
hyperplastic. 

Calculation of the ratio of calcium 
clearance to creatinine clearance will 
establish the diagnosis. A value below 
0.010 strongly suggests BFHH, 
whereas in patients with primary hy- 
perparathyroidism, the ratio is gener- 
ally more than 0.010. Patients with 
BFHH do not benefit from parathy- 
roidectomy and do not require any 
treatment. It has been estimated that 
about 10% of patients referred after 
failed parathyroid explorations turn 
out to have BFHH." Two of the pa- 
tients in this series who failed initial 
exploration were ultimately diagnosed 
with BFHH. 

Thorough knowledge of parathyroid 
anatomy and normal gland location as 
well as potential ectopic sites is essen- 


tial. Thirteen (1396) of the adenomas in 
this series were found in ectopic loca- 
tions, with retroesophageal being the 
most common. When a superior para- 
thyroid gland cannot be found in its 
usual location, it will likely be in a 
retroesophageal location. An absent 
inferior parathyroid gland is likely to 
be found in the anterior mediastinum 
intimately associated with the thymus 
gland. 

The role of preoperative localization 
studies before initial exploration re- 
mains controversial. Some authors be- 
lieve that positive preoperative studies 
inerease surgical confidence and re- 
duce operating time.""^ However, 
thallium-technetium scans and ultra- 
sound both produce false-negative and 
false-positive studies. There are limi- 
tations to ultrasound in that it cannot 
penetrate bone or air. Thus, lesions 
located behind the clavicle, the ster- 
num, the trachea, and esophagus may 
be missed. In this series, 63% of the 
adenomas were localized preoperative- 
ly with ultrasound, which corresponds 
to the 60% to 70% success rates report- 
ed in the literature." Ectopic adeno- 
mas in this series were not reliably 
localized by ultrasound except for two 
intrathyroidal lesions and one adenoma 
within the carotid sheath. Thallium- 
technetium radionuclide scans correct- 
ly localized 62% of the adenomas in this 
series. In evaluating ectopic adeno- 
mas, three of six retroesophageal le- 
sions were correctly localized, along 
with one of three mediastinal adeno- 
mas and one intrathyroidal lesion. 
Overall, these two noninvasive studies 
did not have high success rates for 
localization in this series. Reports of 
the use of computed tomography and 
magnetic resonance imaging localiza- 
tion yleld successful localization rates 
of 60% to 1596,77? 

Since all of these noninvasive localiz- 
ing procedures are expensive and yet 
do not approach the efficiency of an 
experienced parathyroid surgeon (90% 
to 95%), one must question their cost- 
effectiveness in new cases. There is 
little question that the patient with 
persistent hyperparathyroidism after 
failed exploration and recurrent hyper- 
parathyroidism should be studied ex- 
tensively with noninvasive procedures 
(ultrasound, computed tomography, 
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thallium-technetium, magnetic reso- 
nance imaging) and, if necessary, angi- 
ography as well. 

Unilateral exploration placing reli- 
ance on positive preoperative localiz- 


ing studies has been advocated." 


Such an approach weuld have missed 
six adenomas in this series.of patients. 
The second adenoma on the eontralat- 
eral side that did not localize preoper- 
atively would not have been discov- 
ered until the patient had persistent or 
recurrent hypercalcemia and required 
reexploration. In this series, over 35% 
of the adenomas found in normal loca- 
tions adjacent to the thyroid gland did 
not localize on thallium-technetium 
sean and ultrasound. These are the 
easiest for the surgeon to find at neck 
exploration. Over 50% of the ectopic 
adenomas in this series did not localize 
on thallium-technetium scan and ultra- 
sound. These localizimg studies are not 
helpful in distinguishing hyperplastic 
glands in multiple-giand hyperplasia. 
Smaller adenomas, 1 cm or less in 
diameter, are not effectively identified 
with any of the current localization 
techniques. Because of the limitations 
and pitfalls of these studies, one should 
not place too much reliance on their 
accuracy before initial neck explora- 
tion in patients with primary hyper- 
parathyroidism. It may be more im- 
portant to find an experienced 
parathyroid surgeon. In reoperat:on in 
failed cases, one can more easily justify 
the expense of all the noninvasive lo- 
calizing studies as well as some inva- 
sive studies such as angiography. 
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e è Microvascular free tissue transfer tech- 
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niques offer great versatility in the selection 
of tissue for reconstruction of head and 
neck defects. The system of flaps based on 
cum subscapular artery and vein provides 


|. the widest array of composite free flaps. 
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The possible flaps that can be harvested 


| based on this single vascular pedicle in- 
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. clude the scapular and parascapular skin 


flaps, the serratus anterior and latissimus 
dorsi muscle flaps, and the lateral scapular 
bone flap. In addition, a segment of vascu- 
larized rib can be transferred with the serra- 


E tus anterior and latissimus dorsi muscles. 
. Large cutaneous defects can be resurfaced 
p. by combining the latissimus dorsi and 


. scapular flaps. Another advantage of this 


E combined flap is the independent vascular 


pug of its components, which allow 
. freedom in orientation of the various tissue 


p. segments. Thus, the combined flap can be 


estoration of form and function to 
massive, composite defects of the 


scalp, midface, and oral cavity pro- 
_ vides a challenge to the reconstructive 
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helpful in reconstructing complex three- 
dimensional composite defects of the head 
and neck. In addition, by reinnervating the 
muscle portions of this flap, bulk can be 
preserved and an improved functional re- 
construction of the oral cavity achieved. A 
review of the literature shows three previ- 
ous reports utilizing this combination of 
flaps in five patients. We report the use of 
the combined latissimus dorsi-scapular 
free flap in six patients to reconstruct mas- 
sive composite defects of the oral cavity, 
midface, and scalp. There was one flap 
failure, which was successfully recon- 
structed with the contralateral latissimus 
dorsi-scapular flap. The anatomy of this 
flap is reviewed, and the indications for its 
application are discussed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1242-1250) 


surgeon. With the advent of microvas- 
cular free tissue transfer techniques, 
greater versatility in the selection of 
tissue for reconstruction of head and 
neck defects is possible. The system of 
flaps based on the subscapular artery 
and vein provides the widest array of 
composite free flaps. The flaps that can 
be harvested based on this single vas- 
cular pedicle include the scapular and 
parascapular skin flaps,'^ the serratus 
anterior and latissimus dorsi muscle 
flaps, the lateral scapular bone flap,‘ 
the latissimus dorsi-rib flap,’ and the 
serratus anterior-rib flap." By combin- 
ing the latissimus dorsi myocutaneous 
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flap with the scapular or parascapular 
osteocutaneous flap, large composite 
defects in the head and neck can be 
resurfaced. 

The latissimus dorsi myocutareous 
flap was first reported by Tansini' in 
1896 for breast and chest wall recon- 
struction. The application of the latissi- 
mus dorsi flap for head and neck recon- 
struetion was described by Quillen et 
al' in 1978. Studies on the scapular and 
parascapular free skin flaps preceded 
the description of the osteocutaneous 
scapular free flap by Teot et al' in 
1981. Swartz et al' and Baker and 
Sullivan" popularized this composite 
flap for use in mandibular and maxil- 
lary reconstruction. 

Batchelor and Sully" were the first 
to detail the combination of the latissi- 
mus dorsi myocutaneous free flap with 
the scapular and parascapular cutane- 
ous free flaps, all based on the sub- 
scapular artery and vein, for recon- 
struction of a massive scalp defect in 
one patient. Swartz et al’ used the 
combination of the latissimus dorsi 
myocutaneous free flap with the scapu- 
lar osteocutaneous free flap for the 
reconstruction of the floor of the mouth 
and anterior mandible in one patient. 
Subsequently, Granick et al” deseribed 
the combination of the latissimus dorsi 
myocutaneous free flap with the seapu- 
lar osteocutaneous free flap for recon- 
struction of massive lower facial com- 
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in three patients. Jones 
ardesty et al" used a 
combined lat issimus dorsi myocutan- 
eous flap with a seapular osteocutan- 
eous flap for reconstruction of a large 
midface Gefect. However, the free flap 
failed. 

The purpose of this article is to 
report the applicatien in six patients of 
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flap are adis sang 
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ANATOMY 


The biood supply tc the scapular bone, 
scapular and scapular skin, and latissi- 
mus dorsi muscle is derived from the sub- 
scapular braneh of the third portion of the 
axillary artery. The subscapular artery, 
which is 3 te4 mm in diameter, passes inferi- 
orly and eee ly before branch- 
ing into the cireumflex scapular artery and 
the thoracedorsal artery. The average 
length of the subscapular artery before it 
divides is 22 cm, with a range of 0.7 to 
6.2 em.' 

The circumflex scapular artery, which is 
1.5 to 7.0 mm in diameter, winds posteriorly 
around the subscapularis and passes through 
a muscular t-iangle created by the teres mi- 
nor, teres major, and the long head of the 
triceps." Durin its course, the circumflex 
scapular artery s off muscular branches 
tothe subscaoularis, infraspinatus, and teres 
muscles, The-cireumflex scapular artery has 
two terminal oranehes: a descending branch, 
running Dedptola teresmajor to supply the 
lateral border ofthe scapula, and a cutaneous 
branch.’ Thecutaneous vessel divides into a 
transverse branch and a descending branch, 
which provide circalationito the scapular and 
parascapular cutaneous flaps, respectively. 
The lengthof -he circumflex scapular arterial 
pedicle is 4 tœ8 cm. "^ Theartery is accompa- 
nied by two "enae comitantes, which drain 
the scapular end parascapular flaps. The ve- 
nae comitantes join to form one vein in the 
triangular space" (Fig 1). 

The skin te-ritories that can be harvested 
based on the seapular or parascapular vessels 
are centered cn the triangular space and are 
bounded by the spine of the scapula superior- 
ly and may extend well beyond the midline of 
the back medially.” The inferior edge of the 
vertically oriented parascapular skin territo- 
ry can extend up to 30 cm.” The maximum 
width of the scapular and/or parascapular 
flap is approximately 15 em"? (Fig 2). 

The latissimus dorsi is.a superficial, flat 
muscle that criginates medially from the 
sixth thoraeic vertebra down to the superior 
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sacral vertebrae and distally from the poste- 
rior outer surface of the iliac crest. The mus- 
cle becomes thin and tendinous as it inserts 
m: the intertubercular groove of the humer- 

" The dominant vascular supply is the 
^w Cop or artery, with a secondary 
source derived from four to six perforators 
from the posterior intercostal and lumbar 
arteries. The latissimus dorsi is therefore a 
type V muscle according to the classification 
system of Mathes and Nahai.” The thoraco- 
dorsal artery is consistently accompanied by 
the thoracodorsal vein and the thoracodorsal 
nerve. 

The distance from the axillary artery to 
the entry of the thoracodorsal artery into the 
latissimus dorsi muscle ranges from 9 to 
11 cm, with the diameter of the artery vary- 
ing between 2.0 and 5.0 mm." Before enter- 
ing the latissimus muscle, one to three small- 
er branches are given off to the serratus 
anterior muscle. The thoracodorsal vessels 
and nerve form a neurovascular hilum at 
their entry into the latissimus dorsi muscle. 
This hilum is located on the deep surface of 
the muscle, about 2 to 3 em medial to the 
lateral border of the muscle and about 5 em 
caudal to the inferior border of the scapula. 
The structure of the hilum is uniform, with 
the vein entering the muscle lateral to the 
artery and the thoracodorsal nerve situated 
between the vessels.” 

Once the thoracodorsal artery enters the 
muscle, it bifurcates into a medial and a later- 
al branch. The lateral, or vertical, branch 
runs parallel to the lateral border of the mus- 
cle. The medial, or transverse, branch runs 
toward the midline of the back, paralleling 
the upper free edge of the muscle. The thora- 
codorsal vein and nerve follow the same 
branching pattern as the artery." 

The upper border ofthe skin territory sup- 
plied by the thoracodorsal artery is the level 
of T6-7, which is 1 to 2 em proximal to the 
upper muscle edge. Clinically, this corre- 
sponds to a line two finger breadths above 
the inferior scapular angle with the humerus 
adducted. The inferior border of the skin 
territory is about 3 em proximal to the iliac 
crest, corresponding anatomically to the up- 
per edge of the third lumbar vertebra. The 
lateral extent ofthe skin territory is the ante- 
rior axillary line for the proximal half of the 
muscle and the posterior axillary line for the 
distal half of the muscle. The medial border is 
2 to 3 em lateral to the vertebral spine.” The 
density of perforating vessels overlying the 
skin of the latissimus dorsi is greatest in the 
upper two thirds of the lateral aspect of the 
muscle and progressively decreases over the 
thoracolumbar fascia." Therefore, the skin 
paddle of a myocutaneous flap should be de- 
signed along the upper two thirds of the lat- 
eral portion of the muscle to capture the 
greatest concentration of perforators. 
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SURGICAL TECHNIQUE 


The patient is placed in 2 lateral decubitus 
position. The use of a bean bag facilitates 
intraoperative positioning. The museular tri- 
angle is marked along with the spine of the 
scapula and the lateral border of the latissi- 
mus dorsi muscle. The techniques of latissi- 
mus dorsi and scapular osteocutaneous free 
flap dissection have been described in detail 
previously. ”™ In harvestimg the combined 
flap, the latissimus dorsi isusually elevated 
first. The latissimus dors: dissection pro- 
ceeds until the thoracodorsal pedicle joins 
with the circumflex scapular pedicle. At this 
point, the seapular osteocataneous flap is 
harvested. 

The scapular osteocutanesus flap is raised 
as described previously,” with care taken 
completely to detach the teres major muscle 
from the lateral border of the scapula. This 
ensures adequate exposure to the scapular 
bone as well as to the proximal vascular pedi- 
cle, which is dissected to its vascular origin 
from the axillary artery and vein. The flap is 
then transferred to the head and neck, 

The donor site is closed byreattaching the 
teres muscles to the scapula. The wounds are 
closed primarily over a suctien drain and the 
patient turned supine to complete insetting 
and revascularization of the flap. 


CLINICAL DATA AND RESULTS 


Six consecutive patients undergoing head 
and neck reconstruction with the combined 
flap were analyzed (Table). Five patients un- 
derwent primary reconstruction. Ablative 
procedures were performed for squamous 
cell carcinoma (four patients), eccrine carci- 
noma, and rhabdomyosarcoma. One patient 
underwent total palatal and bilateral maxil- 
lary reconstruction, and one patient under- 
went scalp and full-thickness skull recon- 
struction. Four patients underwent oro- 
mandibular reconstruction. Three cases will 
be described in detail to illustrate the use of 
this combined flap in reconstructing scalp, 
midface, and oromandibular defects. 


REPORT OF CASES 


CASE 2.—This 53-year-old woman, with 
an extensive defect of the scalp and full- 
thickness skull defect, underwent resection 
of the entire posterior scalp for a recurrent 
eccrine carcinoma (Fig 3). Thecomposite de- 
fect involved approximately 690 cm? of skin 
and a 20 x 30-cm area of full-thickness crani- 
um (Fig 4). A combined free latissimus dorsi 
myocutaneous flap and a seapular cutaneous 
flap were used for reconstruction (Figs 5 and 
6). A secondary cranioplasty was planned. 
The recipient vessels were the facial artery 
and the external jugular vein. The vascular 
pedicle was oriented subeutaneously posteri- 
or to the auricle. On postoperative day 1, due 
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Fig 1.— Anatomic drawing demonstrating the blood supply to the latissimus 
dorsi (LD)-scapular osteomyocutaneous free flap and the skin territories 
that can be included in this flap, all based on the subscapular vessels. TD 


indicates thoracodorsal artery; ss, subscapular artery; cs, circumflex scap- 
ular artery; S, scapular skin paddle; PS, parascapular skin paddle; and 


LSB, lateral scapular bone. 


to placing the patient's head in a supine posi- 
tion, the flap became congested secondary to 
compression of the vascular pedicle. Numer- 
ous attempts to salvage the flap, including 
intravascular lytic therapy, were unsuccess- 
ful. The flaps were removed and the wound 
was treated locally for 4 weeks before a sec- 
ond reconstruction using the contralateral 
latissimus dorsi-scapular myocutaneous free 
flap. 

In this procedure, the subscapular pedicle 
was tunneled anterior to the auricle in the 
pretragal region. By orienting the pedicle 
anterior to the tragus, as opposed to the 
original pedicle position, compression of the 
pedicle by the supine position of the patient's 
head was avoided. The use of vein grafts 
allowed anastomosis to the facial artery and 
vein. To close the back wound primarily, only 
a portion of the back skin overlying the latis- 


simus dorsi muscle was harvested. A meshed 
split-thickness skin graft was used for cover- 
age of the bare latissimus dorsi muscle on the 
patient's scalp. The patient is alive with dis- 
tant metastases 3 years after the procedure 
(Figs 7 and 8). 

CASE 3.— This case involved a defect of 
mandible from midramus to contralateral 
body, including the floor of the mouth and 
neck. A 56-year-old man had undergone a 
jaw-neck dissection for a large squamous cell 
carcinoma of the right anterior floor of mouth 
at another institution. The patient under- 
went primary reconstruction with a right- 
sided pectoralis major myocutaneous flap 
placed over a mandibular fixation plate. The 
pectoralis flap failed, and the defect was sub- 
sequently reconstructed with a right-sided 
latissimus dorsi myocutaneous flap. Near- 
total loss of the latissimus flap resulted in 
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Fig 2.—Note the independent vascular pedicles to the scapular bone, 
scapular and parascapular skin paddles, and the latissimus dorsi skin and 
muscle. Abbreviations are as in Fig 1. 


exposure of the fixation plateand oral incom- 
petence secondary to an atonic lower lip and 
deficient left-sided neck skin from infection 
and scarring (Figs 9 and 10) Following 
transfer to the Mount Sinai Medical Center, 
New York, NY, the patient underwent re- 
construction using a combined latissimus 
dorsi myocutaneous free flap with a seapular 
osteocutaneous free flap. The recipient ves- 
sels were the transverse cervical artery and 
vein. One ostectomy was made in the scapula 
to re-create the mandibular contour. The 
scapular skin was used to reconstruct the 
floor of the mouth, and the latissimus dorsi 
was used to resurface the anterior neck skin, 
allowing repositioning of the lower lip to re- 
store oral competence (Fig 11). A bone scan 
on postoperative day 5 demonstrated good 
uptake in the revascularized scapular bone 
(Fig 12). Decannulation was performed and 
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Patient No. / 


Sex/Age, y Diagnosis 


SCC, oral cavity, 

secondary 

reconstruction 

Eccrine tumor, 
scalp 











SCC, tonsil 


SCC, palate; previous 
L maxillectomy 

and L orbital 
exenteration 


57M/78. SCC, L cheek 





&F/23 — Rhabdomyosarcoma, 

| L retromolar 
trigone and 
infratemporal 
fossa 


the patient was eatinz pureed food before 
leaving the hospital. Following a vestibulo- 
plasty, the patient is undergoing prosthetic 
rehabilitation with a tissue-borne denture. 
The patient remains free of disease 3 years 
after the reconstruction (Figs 13 and 14). 

CASE 1. — In this pa&ent, we treated a to- 
tal palatal and bilateral maxillary defect. A 
34-year-old man with a recurrent squamous 
cell carcinom e maxilla had undergone a 
left-sided total xilleetomy and orbital ex- 
enteration plus postoperative radiotherapy 
l year before admissior. A recurrent tumor 
subsequently developed on the remaining 
right hemipalate, making it impossible to 
wear a palatal prosthesis and contributing to 
tractable pain and a 13.5-kg weight loss 
(Fig 15). In addition, skull-base osteoradio- 
necrosis and maxillocutaneous fistulae devel- 
ped over the left cheek (Fig 16). Following 
resection of the infrastructure of the right 
maxilla and the skin or the left cheek, the 
patient underwent reconstruetion with a 
combined. latissimus dcrsi-seapular osteo- 
myocutaneous free flap Figs 17 and 18). 

The resulting bony midface defect spanned 
from the right pesterolateral maxilla to the 
left zygomatic buttress (Fig 19). The soft- 
tissue defect involved the left orbital cavity 
and the entire soft palatesave a small strip of 
right-sided soft-palate muscle and mucosa. A 
V-shaped ostectomy in the middle of the 
seapular bone allowed re-creation of the 
hard-palate contaur Titanium craniofacial 
miniplateswere used to fix the scapula to the 
left zygomatic buttress, to the right posteri- 
or maxilla, and to the vomer to create a neo- 
palate (Fig20). The scapular skin was used to 
resurface the bony palate. thereby providing 












*RT indicates radiothe-apy; SCC, squamous cell carcinoma; and FOM, floor of mouth. 


Patient Data * 


Soft-Tissue 
Defect 


FOM, anterior neck 


Bone Defect 


Mandible: condyle 
to condyle 









Full-thickness 
calvarium 


Posterior scalp, dura 





Lateral pharynx, FOM 
to L body 

Total palate, 
bilateral 
maxillae 






L orbital cavity, 
cheek skin, entire 
Soft palate 





Cheek skin, facial 
muscles and 
facial nerve, 
neck skin 


Infratemporal fossa, 
temporalis and 
masseter muscles 


Mandible: L angle 
to symphysis 


to symphysis 





Fig 3.— Patient 2. Preoperative view of recurrent 
eccrine carcinoma of the scalp. . 


intraoral coverage of the scapula. The scapu- 
lar skin paddle was anchored posteriorly to 
the remnant of soft palate. The latissimus 
dorsi was used to fill the orbital eavity with a 
skin graft placed to close the cutaneous de- 
fect. The vascular pedicle was tunneled sub- 
cutaneously under the cheek into the neck 
(Fig 21). A saphenous vein graft was used to 
reach the recipient vessels, the lingual ar- 
tery, and the external jugular vein. A bone 
scan on postoperative day 5 revealed good 
uptake in the neopalate (Fig 22). The patient 
did well postoperatively and was discharged 
home on the 10th postoperative day, having 
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Mandible: L condyle 





RT Comment 
Preoperative 

















First flap failed, 
contralateral 
combined flap 
successful 



















Postoperative 








Preoperative 

























Preoperative 

















Preoperative 











Fig 4.— Patient 2. Intraoperative view of tumor 
involving full-thickness cranium being resected 
and the resultant defect. The defect measured 
600 cm*. 


undergone decannulation ard tolerating a 
pureed diet (Fig 23). The articulation of the 
patient was markedhy imprcved relative to 
his preoperative state when he was function- 
ing with a hemipalatal prosthesis. 


COMMENT 


An oncologic surgeon’s approach to 
treating a patient with a massive tu- 
mor of the head and neck :s limited not 
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Fig 5.—The combined latissimus dorsi myocutaneous-scapular cutaneous free flap designed 


patient 2. 


Fig 7.— Patient 2. Immediate postoperative view 
of the combined latissimus dorsi myocutaneous- 
scapular cutaneous free flap inset into the poste- 
rior scalp. The scapular skin is the more inferiorly 
placed flap. A meshed split-thickness skin graft 
was used for coverage of bare latissimus dorsi 
muscle. 


only by the extent of the lesion but also 
by the availability of reconstructive 
options. Local and regional reconstruc- 
tive flaps have limited utility for large 
tumors of the scalp, midface, and oro- 
mandibular region because of the con- 
straints of pedicle length and flap size, 
composite tissue availability, and 
three-dimensional maneuverability. 


Se Ce 
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Fig 8. — Patient 2. The combined free flap 3 years 
postoperatively. 


Free tissue transfer techniques allow 
the surgeon an added series of options 
in reconstructing defects after ablative 
head and neck surgery. In addition, 
they provide the head and neck sur- 
geon with a method to rehabilitate 
patients better following either radical 
curative or palliative resection so as to 
make them candidates for surgery 
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Fig 6.— Patient 2. The combined latissimus dorsi 
myocutaneous-scapular cutanecus free flap 
harvested. The latissimus dorsi skin is seen 
overlying a large portion of latissimus muscle. 





Fig 9. — Preoperative anteroposterior view of pa- 
tient 3. Note exposed fixation plate anc atonic 
lower lip. 


when they may not have been so 
previously. 

A wide variety of free flaps are 
eurrently in use for reconstruction of 
extensive, composite head and neck 
defects. Scalp reconstruction has been 
reported using omentum with skin 
grafts," radial forearm,” rectus abdo- 
minis," latissimus dorsi, and scapular 
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Fig 10.— Patient 3. Preoperative lateral view. 
Note oralincompetence 





floor of the mouth. Note the latissimus dorsi myo- 
cutaneous free flap (LD) in the lower neck. 





Fig 13.— Fatient 3. Anteroposterior view 2 years 
Postoperatively. Compare with Fig 9. Note resto- 
ration of oral competence. 


free cutaneous and  myocutaneous 
flaps.” Extensive midface defects 


have been reeonstrueted using scapu- 
lar’ and latissimus dorsi free flaps." An 
array of free, vascularized bone flaps 


Fig 14.— Patient 3. Lateral view 2 years postop- 
eratively. Compare with Fig 10. 


have been utilized in oromandibular 
reconstruction. The radius," ulna.” 
humerus," rib," and metatarsus? have 
their place in reconstructing small de- 
fects. However, the limited bone stock 
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Fig 12.—Patient 3. Bone scan on postoperative 
day 5 demonstrating good uptake in the revascu- 
larized scapular bone. 












Fig 15.—Preoperative view of patient 4 demon- 
Strating recurrent squamous cell carcinoma of 
the maxilla. 


for dental rehabilitation using osteoin- 
tegrated implants and the donor site 
morbidity of these flaps have relegated 
them to second-line choices. The iliac 
crest-internal oblique,” seapula,"" and 
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fibula” are currently the primary 
choices for most oromandibular de- 
fects, especially when extensive muco- 
sal and skin defects are present.” 

The combined latissimus dorsi-scap- 
ular free flap offers the following ad- 
vantages in reconstructing complex, 
composite head and neck defects. (1) It 
has the largest surface area of compos- 
ite tissue based on one pedicle. Up to 
875 em! of tissue is reported to have 
been harvested." (2) It has three-di- 





Fig 16.—Preoperative view of patient 4 demon- 
strating maxillocutaneous fistulae of the left 
cheek. 


Fig 17.— Patient 4. The combined latissimus dorsi-scapular osteomyocutaneous free 
flap designed preoperatively in patient 4. LD indicates latissimus dorsi muscle; TD, 
thoracodorsalartery; cs, circumflex scapular artery; S. scapular skin paddle; and LSB, 


lateral scapular bone. 
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mensional maneuverability of its com- 
ponent parts. (3) It offers independent 
vascular pedicles of its component 
parts so that almost any combination of 
skin, muscle, and bone is possible in 
planning a reconstructive procedure. 
(4) It offers the potential to transfer 
innervated muscle (latissimus dorsi) to 
maintain bulk or dynamic activity for 
use in facial reanimation. 

The vast amount of tissue available 
in this combined free flap makes this 
flap an ideal choice for extensive scalp 
and midface defects." "^" Midface de- 
fects involving the palate are usually 
best rehabilitated with palatal prosthe- 
ses. However, for a palatal or maxil- 
lary prosthesis to have support, reten- 
tion, and stability, there must be at 
least an intact hemipalate." For total 
palatal defects, wide, thin, contourable 
bone is desirable, and a scapular free 
flap ean provide the necessary sup- 
port, retention, and stability for pala- 
tal and velopharyngeal competence. In 
addition, by placing osteointegrated 
implants into the scapula, either pri- 
marily or secondarily, improved func- 
tional rehabilitation can be achieved. 

For defects of the midface that in- 
volve the facial nerve, the latissimus 
dorsi muscle has been shown to be an 
excellent choice for use as a segmental- 
ly innervated muscle for facial reani- 
mation." Caution must be exercised, 


however, in applying free tissue trans- 
fer techniques for facial reanimation in 
patients with advanced squamous cell 
carcinoma. In such patients, static or 
dynamic muscle slings, such as de- 
scribed by Rubin,” Conley et al," and 
Baker and Conley," may be more suit- 
able. Yet, when the ablative procedure 
involves resection of the masseter and 
temporalis muscles, or their neurovas- 
eular supply, regional muscle rehabili- 
tation is not possible. Under those 
circumstances, using a free segmental- 
ly innervated muscle with its motor 
nerve supply anastomosed to the facial 
nerve stump provides a good method 
for restoration of mimetic facial 
expression. 


For oromandibular reconstruction, 
the iliac erest-internal oblique and fib- 
ular free flaps have advantages when 
compared with the combined latissi- 
mus dorsi-scapular flap. One advan- 
tage is related to patient positioning 
and accessibility for a two-team ap- 
proach. Another is that ilium and fibu- 
la offer a superior stock of bone for 
funetional mastication." T» date, how- 
ever, the ilium is the only donor site 
where implant-borne dental prostheses 
have been reported." Nevertheless, 
there are times when patients are not 
good candidates for oromandibular re- 
construetion with the iliac crest-inter- 
nal oblique or fibular flaps. For in- 


Fig 18. — Patient 4. The combined osteomyocutaneous free flap 
harvested before insetting. Note the independent vascular ped- 
icles to each of the components of the flap. LD indicates latissi- 
mus dorsi muscle; TD, thoracodorsal artery; ss, subscapular 
artery; cs, circumflex scapular artery; S. scapular skin paddle; 
and LSB, lateral scapular bone. 
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Fig 19.—Patient 4. Irtraoperative view of the 
bony and soft-lissue defect. Note the cut edge of 
the lef! zygomatic buttress (arrow) and the ex- 
posed skull base. 





Fig 22. — Patient 4. Bome scan on postoperative 
day 5 showing good uptake in the revascularized 
scapular bone in the midface. 


stance, in patients with massive skin 
defects that extend cephalad to the 
level of the oral commissure,” the iliac 
crest and fibula are not good options. 
Also, in patients with previous vascu- 
lar surgery involving the femoral ves- 
sels, the grein is =o be avoided as a 
donor site. In addition, in patients with 
a preaperative gait disturbance, the 








Fig 20.—Patient 4. Intraoperative view demon- 
Strating the scapular bone fixed to the left zygo- 
matic buttress with a miniplate. The scapular 
Skin is inside the oral cavity lining the neopalate. 


Fig 23.—Patient 4. One month postoperatively. 
Note skin graft lining left orbital Cavity. 


scapular bone is a better choice than 
ilium or fibula. 

The combined latissimus dorsi-scap- 
ular free flap has several disadvan- 
tages, most important of which is that 
the patient is in a lateral decubitus 
position for flap harvesting. When ac- 
cess is needed to both sides of the neck 
or face, then the patient must be 
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Fig 21.— Patient 4. Intraoperative view of latissi- 
mus dorsi myocutanecus free flap filling the or- 
bital cavity. Note the vascular pedicle, with the 
vein grafts in place, on the cheek about to be 
tunneled subcutaneously toward the recipient 
vessels in the neck. 


turned during the procedure. For tem- 
poral bone and unilateral scalp recon- 
struction, the entire procedure can be 
performed in a lateral decubitus posi- 
tion. Donor site morbidity is another 
potential disadvantage. This has been 
addressed in some detail with regard 
to the scapular osteoeutaneous flap," 
and to the latissimus dorsi myocuta- 
neous flap," but not to the combination 
of these flaps. Adduction and internal 
rotation of the arm are the important 
actions of the latissimus dorsi. These 
movements are assisted by the pector- 
alis major and teres major muscles. 
Scapulohumeral rotation can be se- 
verely limited after a scapular osteocu- 
taneous flap, so physical therapy is 
essential for the rehabilitation of these 
patients. Therefore, patients are treat- 
ed by shoulder immobilization for 
9 days postoperatively, followed by 
supervised range-of-motion exercises 
with gradually increased activity. 

À new frontier in microvascular 
head and neck reconstruction is devel- 
oping in the area of restoring sensation 
to oral and pharyngeal defects with 
sensate free flaps. Sensory restoration 
in these regions has been described 
with the radial forearm flap" and the 
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. lateral arm flap." There are a variety 
of other flaps that have been de- 
scribed, including the lateral thigh, 
ulnar, and dorsalis pedis flaps. Sensory 
-reinnervation has not been reported in 
_ the scapular or latissimus dorsi skin. 


ES. CONCLUSION 


i U The combined latissimus dorsi-scap- 
ular free flap provides an unmatched 
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variety and surface area of composite 
tissue based on a single vascular pedi- 
cle. Because of the three-dimensional 
maneuverability of the component 
parts of this flap, its independent vas- 
cular pedicles, and the potential to 
transfer innervated muscle, form as 
well as function can be restored to 
large defects of the scalp, midface, and 
oromandibular region. The combined 
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| latissimus dorsi-seapular free flap in- 


creases the reconstructive options 
available to the head and neck surgeon 
in treating patients with extensive, 
often disfiguring, tumors. These re- 
constructive options may allow a 
greater chance for palliative or cura- 
tive resection of select lesions and may 
ultimately result in better care for the 
patient with head and neck cancer. 
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Prognostic Variables in Parotid Gland Cancer 


Robert A. Frankenthaler, MD; Mario A. Luna, MD; Sang Sook Lee, MD; Kie-Kian Ang, MD, PhD; 
Robert M. Byers, MD Oscar M. Guillamondegui, MD; Pat Wolf; Helmuth Goepfert, MD 


e We-performed a retrospective review of 
178 previously untreated patients with pri- 
mary malignant neoplasms of the parotid 
gland treated at our institution between 
1960 and 1985. Patients were followed up 
for a median of 7.5 years. Fifty-nine percent 
underwent surgery alene, and 40% under- 
went surgery and radiation therapy. Univar- 
iate anc multivariate analyses established 
the prognostic influence of cancer stage, 
cancer grade, histologic type, presence of 
lymphatic invasion, perineural invasion, tu- 
mor size, extension Seyond the parotid 
gland fascia, ee ical adenopathy, quality of 
margins, and patient age and gender. Sur- 
vival was influenced most by tumor grade, 
tumor size, presence of positive cervical 
lymph nodes, and facia: nerve invasion. The 
risk of local-regional recurrence was most 
affected by cervical adenopathy and tumor 
size. Distant metastases were predicted by 
tumor grade and size. At last contact, 39% 
of patients were alive and free of disease, 
while 26% had died of the disease. We 
analyzed the optimal surgical procedure 
and the rationale for th» selection of com- 
bined treatment. 

(Arch Otolaryngol Head Neck Surg. 
1991;1174251-1256) 
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psa gland epithelial malignant 
neoplasms represent a small frac- 
tion of new cancers reported each year 
(one per 100000). The histologic di- 
versity of tumors and the anatomic 
location of the parotid gland can make 
clinical decisions quite difficult. To fur- 
ther refine our approach to the individ- 
ual patient, we analyzed our experi- 
ence with primary malignant neo- 
plasms of the parotid gland during a 
25-year period to identify those factors 
that were critical for local-regional re- 


currence, distant metastases, and 
survival. 
PATIENTS AND METHODS 


One hundred seventy-eight patients with a 
primary parotid malignant neoplasm were 
treated at the University of Texas M. D. 
Anderson Cancer Center, Houston, between 
1960 and 1985. Patients were identified 
through a search of the database of 1248 sali- 
vary gland neoplasms maintained by the De- 
partment of Patient Studies. The charts 
were reviewed, and the pathologic material 
was confirmed or modified to ensure the ac- 
curacy of diagnosis. After histologic classifi- 
cation, acinic cell, mucoepidermoid, and ade- 
noid cystic carcinomas were graded 
according to previously published criteria.”* 
Salivary duct, undifferentiated, and primary 
malignant mixed carcinomas were consid- 
ered to be high-grade lesions. The adenocar- 
cinomas not otherwise specified were graded 
according to the criteria of Spiro et al.’ Pa- 
tients were excluded from the study if their 
tumors were found to be metastatic or benign 
or if their slides were unavailable for review. 


Parotid Gland Cancer—Frankenthaier et al 


Tumors were staged according to American 
Joint Committee on Cancer staging criteria." 

Disease-free survival and absolute surviv- 
al were calculated with Kaplan-Meier life ta- 
bles." The log-rank test was used to deter- 
mine the significance of each variable against 
survival." The BMDP 2L (Biomedical Com- 
puter Programs [P-series] BMDP Statistical 
Software Inc, Los Angeles, Calif) (Cox Pro- 
portional Hazard) program computed a mul- 
tivariate analysis of 11 faetors. The univar- 
iate analysis was performed by means of a x” 
test. 


RESULTS 


Of the 178 patients included in our 
study, 23 were excluded (14 had meta- 
statie tumors to the parotid gland, two 
had benign lesions, and seven had no 
available pathologie speeimens), leav- 
ing 155 patients in the study. The 
median length of follow-up was 
7.5 years (range, 1 to 28 years), and 
the median age was 56 years (range, 9 
to 85 years) The overall male-to-fe- 
male ratio was 1.2:1. Mest of the pa- 
tients younger than 40 years were 
female, while most of thase older than 
40 years were male (Fig 1). Eighty-one 
percent of the participating patients 
were white, 12% were black, and 7% 
were Hispanic. 


Clinical Presentation and Treatment 


The superficial lobe of the parotid 
gland was the primary tumor site in 
8896 of patients. Thirteen percent of 
patients had clinieal fixation of the 
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Fig 1.—Distribution of gender as a function of age. 


Open bars indicate male patients; solid bars, 
female patients. 


mass, 6% had obvious parapharyngeal 
extension, and 4% had trismus. The 
mean size of the tumor was 3.2 cm 
(range, 1 to 10 em). Forty percent of 
tumors extended into the surrounding 
soft tissue. Facial paralysis was pres- 
ent in 9%, paresis in 3%, and facial 
numbness in 10% of patients. Fourteen 
percent had palpable cervical lymph 
nodes, and 6% had palpable peri- 
parotid gland nodes. According to 
American Joint Committee on Cancer 
staging criteria, 38% of tumors were 
T1, 43% were T2, 14% were T3, and 
5% were T4. 

Patients were treated with either 
surgery alone (59%), surgery and radi- 
ation therapy (4096), or a combination 
of surgery, radiation therapy, and che- 
motherapy (1%). Patients with grades 
I and II cancers were treated most 
often with surgery alone (76%), while 
the majority of grade III tumors (58%) 
were treated with surgery and radia- 
tion therapy. The treatment classified 
by T stage was 60% treated with sur- 
gery alone for T1, T2, and T3 lesions 
and 60% treated with surgery plus 
radiation therapy for T4 lesions. 

A superficial parotidectomy was 
performed in 53% of patients, a total 
parotidectomy in 44% of patients, and 
a deep-lobe resection in 396 of patients. 
Forty percent (61/155) required facial 
nerve resection; of those patients, 54% 
(33/61) required resection at the main 
trunk, and the remaining 4646 (28/61) 
required the sacrifice of one or more 
branches. The nerve was dissected 
from the mass in 8% of patients. Nine- 
teen percent underwent a radical neck 
dissection, 1396 underwent a functional 
neck dissection, and 45% underwent a 
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Table 1.—Pathologic Findings 


Grade % With % With 
———————— Lymphatic Perineural 
Histologic Finding 96 of Total Invasion Invasion 


I il I 
Mucoepidermoid 27 11 17 35.5 14.5 (8/55) 21.8 (12/55) 
27 11 à 


Low-grade s 24.5 5.3 (2/38) 7.9 (3/38) 
























High-grade 11.0 35.3 (6/ 17) 52.9 (9/17) 


ve said 17 
Acinic 11 5 1 11.0 0.0 (0/ 17) 5.9 (1/17) 
Adenoid cystic 2 5 10 11.0 41.2 (7/ 17) 70.8 (12/17) 
2 5 Va 


Low-grade 57.4 (4/7) 
High-grade 70.0 (7/ 10) 80.0 (8/ 10) 


"m wi cis 10 6.4 
Adenocarcinoma 6 1 8 9.6 33.3 (5/15) 40.0 (6/ 15) 
uA aa 13 8.4 


Unclassified / undifferentiated 38.5 (5/ 13) 30.8 (4/13) 








4.6 0.0 (0/7) 








13 8.4 





Salivary duct 92.3 (12/ 13) 76.9 (10/13) 
Myoepithelial 11.1 (1/9) 11.1 (1/9) 


3 trate PT - 5.8 

Malignant mixed ck RP 8 5.2 12.5 (1/8) 25:0 (2/8) 
"T 43 8 4 2.6 
T Tw 2 1.3 








Squamous cell 75.0 (3/4) 10090 (4/4) 


Adenosquamous 50.0 (1/2) 5C 0 (1/2) 
Oncocytic 1 Eur 1.2545 0.6 100.0 (1/ 1) 0.0 (0/1) 
A sd 1 0.6 


Basaloid T 100.0 (1/1) 0.0 (0/1) 








dissection of the upper portion of the 
neck in which the subdigastric, upper 
spinal accessory, and midjugular 
lymph nodes were removed with the 
specimen. 

Postoperative radiation therapy was 
administered to 41% (64/155) of pa- 
tients who had one or more adverse 
prognostic factors. Twenty percent 
(11/56) of grade I, 36% (8/22) of grade 
II, and 58% (45/77) of grade III lesions 
were treated with radiation. The pre- 
ferred treatment was a combination of 
20-MeV photons and 18-MeV elec- 
trons. The radiation technique, portal, 
and dose-fractionation regimens were 
previously reported by McNaney et 
g^ 


Pathologic Findings 


The most common histologic finding 
encountered was mucoepidermoid (Ta- 
ble 1). Thirty-eight percent of tumors 
were grade I, 1496 were grade II, and 
48% were grade III. Female patients 
were more commonly diagnosed as 
having acinic cell (2.4:1), myoepithelial 
(2:1), and malignant mixed tumors 
(1.7:1) than were male patients. Male 
patients more commonly had poorly 
differentiated lesions (5.5:1), adenocar- 
cinomas (1.5:1), salivary duct carcino- 
mas (2.75:1), squamous cell carcinomas 
(4:0), and adenosquamous carcinomas 
(2:0. In patients younger than 
40 years, 59% of tumors were grade I, 
16% were grade II, and 25% were 
grade III. In patients older than 40 
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years, 5696 of tumors were grade III, 
14% were grade II, and 30% were 
grade I. 

Lymphatie vessel invasion was 
found in 29% (45/155) of patients, peri- 
neural invasion was found in 34% 
(53/155), extracapsular parotid gland 
invasion was found in 7.7% (12/155), 
base-of-skull bone invasion was found 
in 7% (11/155), and skin invasion was 
found in 3.2% (5/155). 

The incidence of occult nodal metas- 
tasis was 12% (12/99). The presence of 
positive cervical nodes, perineural in- 
vasion, and lymphatic invasior in- 
creased with higher histologic tumor 
grade. Margins were found to be posi- 
tive in 18.7% (29/155) of cases: 10.8% 
(16/155) at the base of the skul and 
8.4% (13/155) microscopically on the 
facial nerve. Margins were more often 
positive in high-grade tumors, in tu- 
mors 3 cm or greater, and in the 
presence of lymphatic channel or peri- 
neural invasion. 


Local-Regional Recurrence 


There were 26 (16%) cases of local- 
regional recurrence: 15 were pr-mary 
only, five were regional enly, and six 
were both primary and regional. The 
univariate analysis revealed the fol- 
lowing significant factors for relapse: 
age greater than 56 years (P=.035), 
tumor size greater than 3 cm 
(P=.002), grade III tumor (P=.008), 
presence of  perineural invasion 
(P —.013), extracapsular parotid gland 
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Fig 2.-The effect of radiation therapy on local-regional recurrence. Circles indicate grades | and Il 
lesions treated with surgery alone (n — 59); triangles, grades | and II lesions treated with surgery and 
radiation (n = 19); squares, grade III lesions treated with surgery alone (n = 32); and inverted triangles, 
grade Ili lesions treatecwith surgery and radiation (n — 45). P — .991 for grades land Il lesions; P = .019 


for grace III lesions. 


| Table 2.—Local/Regional Recurrence 


Variable Coefficient 
Cervical nodes 
(7 = high) 1.3646 
Site 
(7 = deep) 1.1729 





Sizeemass 
(t = =3 cm) 


* Cl indicates confidence interval. 


Relative 

Hazard 95% CI* 
3.9143 1.6231, 9.4389 
3.2314 1.2727, 8.2045 






1.2191, 8.9341 





j 
| Table 3.—Distant Metastasis 


Variable 


Coefficient 





* Cl indicates confidenee interval. 


| 
disease (P=.048), histologically posi- 
tive cervical nodes (P —.002), involve- 
ment by deep lobe of tumor (P = .009), 
facial nerve involvement (P=.001), 
and T4 lesions (P= 001). The presence 
of peri—parotid gland lymph nodes, 
lymphatic invasion, final status of mar- 
gins, and gender were not significant 
factors in local-regional recurrence. 
Patients with hwh-grade tumors 
(P=.022) and  perineural invasion 
(P — .011) had statiscically significantly 
better local-regiona: control with sur- 
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| 
| 


Relative 


Hazard 95% CI* 





2.2170, 9.5818 


1.5293, 6.9852 





gery and radiation therapy than did 
those who underwent surgery alone 
(Fig 2). No recurrences were noted in 
patients who had a microscopically 
positive nerve margin treated with 
planned combined therapy (zero of 11 
patients). 

The multivariate analysis revealed 
that the presence of histologically posi- 
tive cervical nodes, site (deep lobe vs 
superficial, and tumor size were the 
most important factors in local-region- 
al recurrence (Table 2). 
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Distant Metastasis 


Twenty-five percent (38/155) of pa- 
tients eventually developed distant 
metastasis. The most frequent site was 
the lung (53% [20/38], followed by 
bone (24% [9/38], brain (5% [2/38], 
and liver (3% [1/38]), and disease was 
disseminated in 1696 (6/38). The uni- 
variate analysis revealed that tumor 
size greater than 3 em (P —.001), grade 
III lesion (P<.001), presence of lym- 
phatie invasion (P=.042), perineural 
invasion (P<.001), positive margins 
(P —.001), extracapsular parotid gland 
extension (P—.032), presence of posi- - 
tive cervical nodes (P=.009), and 
T stage (P —.002) were all statistically 
significant in the development of dis- 
tant metastases. The multivariate 
analysis indicated that grade and tu- 
mor size were the key factors in the 
prediction of distant disease (Table 3). 
The development of distant disease 
was not increased by radiation therapy 
(Fig 3). 


Outcome 


Overall, 39% of patients are current- 
ly living free of disease, while 27% 
have died of disease, 396 have died of 
another cause with disease, 2796 have 
died without evidence of disease, and 
4% are living with the disease. The 
median time to recurrence was 14.5 
months: 18 months for primary site, 
9 months for regional disease, and 26.5 
months for distant disease. Thirty-four 
percent (52/155) of patients had a re- 
currence. Of these 52 patients, 50% 
(26/52) had a recurrence at a distant 
site only, 1596 (8/52) at the primary 
site, 1496 (7/52) at the primary and 
distant sites, 8% (4/52) at the primary 
site and regionally, 696 (3/52) regional- 
ly and at distant sites, 4% (2/52) re- 
gionally only, and 4% (2/52) at all three 
sites. 

Forty percent (61/155) of all patients 
had a portion of the facial nerve re- 
sected; of these, 38% (23/61) had nerve 
grafts. Facial nerve function returned 
in 26% (6/23) of patients who under- 
went grafts. In six cases in which the 
patient had preoperative paralysis and 
in which the main trunk was grafted to 
peripheral branches, only one patient 
had return of function. Of 24 patients 
who presented with facial paralysis, 
80% died of their disease. 
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Fig 3.-The effect of radiation therapy on distant metastasis. See Fig 2 for explanation of symbols. 
P = .092 for grades | and II lesions; P = .525 for grade III lesions. 


Cumulative Survival 
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Fig 4.-The effect of radiation therapy on survival in patients with perineural invasion. Squares indicate 
absence of perineural invasion and treatment with surgery alone (n — 75); inverted triangles, absence 
of perineural invasion and treatment with surgery and radiation (n — 27); circles, presence of perineural 
invasion and treatment with surgery alone (n — 16); and triangles, presence of perineural invasion and 
treatment with surgery and radiation (n = 37). P = .067 for absence of perineural invasion; P —.165 for 


presence of perineural invasion. 


The 5- and 10-year survival rates by 
T stage and tumor grade are shown in 
Table 4. The overall 2-, 5-, and 10-year 
survival rates were 86%, 75%, and 
70%, respectively. The following fac- 
tors were statistically significant for 
disease-specific survival: age less than 
or equal to 56 years (P=.008), tumor 
size less than or equal to 3 cm 
(P=.001), histologic grades I and II 
disease (P<.001), no lymphatic inva- 
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sion (P=.002), no perineural invasion 
(P=.007), no extracapsular parotid 
gland extension (P=.019), no patho- 
logically positive cervical nodes 
(P<.001), T stage less than 4 
(P=.005), and no nerve involvement 
(P<.001). Factors that were found not 
to be significant included gender 
(P=.158), treatment (P=.148), and 
site (superficial vs deep lobe) of tumor. 
Radiation therapy did positively affect 
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Cumulative 
Proportion 
Survival 


*For T stage, P = .005; for grade, P < .001. 


survival in the high-grade group and in 
the presence of perineural invasion 
(Figs 4 and 5), but this improvement 
was not statistically significant. The 
multivariate analysis revealed that the 
four most important factors for surviv- 
al were histologic grade (Fig 6), pres- 
ence of cervical nodes, tumor size, and 
nerve invasion (Table 5). 


COMMENT 


The major issues confrenting the 
oncologic surgeon treating parotid 
gland malignant neoplasms are the 
prevention of local-regional recur- 
rence, preservation of facial nerve 
function, need for radiation therapy, 
and the ability to predict which pa- 
tients will later develop distant 
metastases. 

Local-regional control was estab- 
lished in 86% of the patients we stud- 
ied. However, patients wich tumors 
that were large, involved the deep 
lobe, and had histologicaliy positive 
cervieal nodes combined had 42 times 
the risk of the entire study population 
for local-regional relapse. Thirty per- 
cent (8/26) of the patients who experi- 
enced recurrence underwer- postoper- 
ative radiation therapy. 

High-grade lesions and tumors with 
perineural invasion recurred more fre- 
quently. Age was important because 
older patients had a higher »ercentage 
of high-grade lesions. Radiation thera- 
py reduced the risk of local-regional 
recurrence for patients with high- 
grade lesions and tumors with peri- 
neural invasion to that of patients 
without these negative prognostic fac- 
tors. Radiation therapy was also im- 
portant in patients with mieroscopical- 
ly positive margins who had no 
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signifieantly increased risk of recur- 
rence P<. 148). 

The rate of recurrence we found was 
similar to that in other recent studies 
in which postoperative radiation thera- 
py was employed. ^" This is in compar- 
ison with other series that have report- 
ed ice mdi UD ranging from 27% 
to 5595." Our study reaffirms previ- 
ous reports ^"^ that found radiation 
therapy to be an important factor in 
the prevention of local-regional recur- 
rence. Forty-one percent of the pa- 
tients in our series required postopera- 
tive radiation therapy. 

Current protocol at M. D. Anderson 
Cancer Center recommends a paroti- 
dectomyy to remove the tumor and 
leave a negative margin. The only ex- 
ceptions to this protocol are tumors 
adjacent to the facial nerve that can be 
peeled away and massive tumors in 
which an absolutely negative micro- 
scopie margin is not possible. Our data 
showed no adverse effects of leaving 
the nerve intact when it was not incor- 
porated into ipe tumor compared with 
other studies that found an increased 
rate of Apu; smi In fact, in a 
study reported by Hodgkinson and 
Woods,” there was a 38% local recur- 
rence rate p: Aa facial nerve resec- 
tion in64% of patients. Neck dissection 
is performed at our institution when 
the neck is clinically positive for 
tumor. 

Radiation therapy is administered to 
all high-grade tumors and lesions with 
microscopically positive margins. Re- 
gardless of grade, radiation is adminis- 
tered to seri with perineural inva- 
sion,  extra-parotid gland tumor 
extension, deep-lobe involvement, pe- 
rilymphatic invasion, and cervical ad- 
enopathy. Unlike Kagan et al," we do 
not recommend the universal use of 
postoperative irradiation for parotid 
gland tumors; we only use it in the 
presence of these adverse prognostic 
factors. When patients undergo radia- 
tion therapy, the neck is included be- 
cause in the presence of any of these 
factors, subelinical disease in the neck 
is much more likely. 

Although there is currently no treat- 
ment fer distant disease, trials with 
tamoxifen citrate” are currently ongo- 
ing. That premenopausal female pa- 
tients were more prevalent than male 


| 











Cumulative Survival 





Fig 5.-The effect of radiation therapy on survival in patients by histologic tumor grade. See Fig 2 for - D 
explanation of symbols. P = .529 for grades | and II lesions; P= .491 for grade III lesions. 3: 
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Fig 6.—Survival by histologic tumor grade. Circles indicate grade | lesions (n — 56); triangles, grade Il — 
lesions (n = 22); and squares, grade III lesions (n = 77) (P<.001). i 






* CI indicates confidence interval. 
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patients in the under 40-year age 
group further raises the question of 


the role of estrogen receptors in the 


promotion and initiation of some parot- 
id gland malignant neoplasms. 

Distant disease is best predicted by 
tumor grade and size. Unlike previous 
studies, "^ the use of radiation therapy 
did not alter the incidence of distant 
disease. Patients with a grade III tu- 


mor greater than 3 em in diameter had 


15 times the risk of our entire study 
population for distant metastasis. The 
overall incidence of distant metastasis 
(25%) is similar to rates previously 
reported. 12,17,25-27 

Survival is most affected by high 
grade, presence of positive cervical 
nodes, tumor size greater than 3 cm, 
and nerve invasion. When these fac- 
tors are present together, the patient 
has 67 times the risk of dying of dis- 
ease compared with the entire study 
population. This differs from the re- 
port of Kane et al,” who found regional 
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nodes, pain, male gender, and grade to 
be most important prognostically. The 
10-year survival rates for patients with 
grades I and II lesions were 88% and 
90%, respectively, while the survival 
rate for patients with grade III lesions 
was 48%. 

The treatment of parotid gland can- 
cer is complicated by the wide variety 
of tumors that can affect it and the 
detailed characterization of each type. 
An understanding of the prognostic 
variables as they relate to recurrence 
and survival will help the oncologic 
surgeon determine treatment and 
prognosis. Therapeutic strategies have 
been recommended, ranging from the 
most radical procedures, in which all 
patients undergo postoperative radia- 
tion therapy, to more limited proce- 
dures with and without the use of 
radiation. It is important to be able to 
recognize the difference in prognostic 
variables between a grade II, 2-cm 
mucoepidermoid carcinoma involving 


References 


invariant procedures. J R Statistical Society A. 
1972;135:185-207. 

11. MeNaney D, McNeese M. Guillamondegui 
OM, Fletcher GH, Oswald MJ. Postoperative irra- 
diation in malignant epithelial tumors of the parot- 
id. Int J Radiat Oncol Biol Phys. 1983:9:1289-1295. 

12. Fu KK, Leibel SA, Levine ML, Freidlander 
LM, Boles R, Philips JL. Carcinoma of the major 
and minor salivary glands: analvsis of treatment 
results and sites and causes of failures. Cancer 
1977;39:862-867. 

13. Byun YS, Fayso JV, Kim YH. Management 
of malignant salivary tumors. Laryngoscope. 
1982;90:1052-1090. 

14. Woods JE, Chong GC, Beahrs OH. Experi- 
ment with 1360 primary parotid tumors. Am J 
Surg. 1975;130:460-462. 

15. Sullivan MJ, Breslin K, McClatchey KD, Ho 
L, Farrior EH, Krause CJ. Malignant parotid 
gland tumors: retrospective study. 1987;96:529- 
533. 

16. Hodgkinson DJ, Woods JE. The influence of 
facial nerve sacrifice in surgery of malignant parot- 
id tumors. J Surg Oncol. 1976;8:425-432. 

17. Spiro RH, Huvos AG, Strong EW. Cancer of 
the parotid gland: a clinicopathologic study of 288 
primary cases. Am J Surg. 1975;130:452-459. 

18. Kagan AR, Nussbaum H, Handler S, et al. 
Recurrences from malignant parotid salivary gland 
tumors. Cancer. 1976;37:2600-2604. 


E a 1256 Arch Otolaryngol Head Neck Surg—Vol 117, November 1991 


the deep lobe (NO) and a 1-em salivary 
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for the patient with a salivary duct 
neoplasm, who also has a much higher 
risk of death from the disease. 
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ables (histologic type, size, etc) be 
used to determine treatment and sur- 
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d Levels of Soluble Interleukin 2 


' Receptor and Tumor Necrosis Factor in 


Nasopharyngeal Carcinoma 


Mow-Ming Hsu, m Jenq-Yuh Ko, MD; Yen-Liang Chang, MD 


e Depressed cell-mediated immunity as a 
measure of the mitogenic response of 
mononuc!ear cells in patients with naso- 
pharyngeal carcinoma is well documented, 
but the mechanism is still unclear. The 
enzyme-linked immuncsorbent assay was 
used to measure soluble interleukin 2 re- 
ceptor and tumor necrosis factor levels in 
295 patients wit nasopharyngeal carcino- 
ma and 97 age-matched control subjects. 
Soluble interleukin 2 receptor levels in pa- 
tients with nasopharyngeal carcinoma were 
elevated and correlated with clinical stag- 
ing. Higher soluble interleukin 2 receptor 
levels were found in patients with bone 
metastasis but not in patients with intracra- 
nial involvement. The levels of tumor necro- 
sis factor in nasopharyngeal carcinoma 
were higher thamin control subjects but did 
not correlate with clinical staging. These 
data suggest that soluble interleukin 2 re- 
ceptor levels might be more useful than 
soluble tumor necrosis factor levels that 
indicate tumor bulk. Soluble interleukin 2 
receptor serves as a blocking factor that 
competes with interleukin 2 function, result- 
ing in a decreased mitogenic response in 
patients with ni pharyngeal carcinoma. 
The usefulness of the levels of soluble 
interleukin 2 receptor te monitor the effica- 
cy of treatment in patients with nasopharyn- 
geal carcinoma with bone metastasis re- 
quires further study. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1257-1259) 


Noe ae earcinoma (NPC) 
is one of the common cancers 
encountered in Taiwan. The treatment 
of choice for NPC is high-dose irradia- 
tion with or without chemotherapy. 
Although the overall 5-year survival 
was recently reported to be 7096,' the 
side effects of Bor should not be 
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underestimated. In an attempt to im- 
prove the quality of life of patients who 
survive NPC by reducing the dosage of 
irradiation and adding immunothera- 
py, a series of immunologic studies 
have been performed in the Depart- 
ment of Otolaryngology, National Tai- 
wan University Hospital, Taipei, since 
1975. Decreased blastogenesis to phy- 
tohemagglutinin, concanavalin A, or 
pokeweed mitogen was generally 
found in NPC, even in the early stages 
of the disease,"? but the reason is still 
unclear. Although the normal response 
to interleukin 2 (IL-2) stimulation was 
elicited in mononuclear cells in NPC, a 
decreased concentration of IL-2 was 
found. An additional study of IL-2 
produetion revealed a similarity be- 
tween patients with NPC and control 
subjects. Increased IL-2 consumption 
in NPC was speculated.* Soluble IL-2 
receptor (sIL-2R) was demonstrated 
in T-cell activation and was able to 
compete for binding IL-2.’ Elevated 
sIL-2R levels were a sensitive tumor 
marker in animals bearing the aggres- 
sive tumor.’ The serum levels of sIL- 
2R were proved to be a reliable mark- 
er of neoplastie bulk in hairy-cell 
leukemia. Tumor necrosis factor 
(TNF) a macrophage hormone, was 
reported to be a basic factor in the 
mechanism of cachexia.” Because a 
quarter of patients with NPC died of 
cachexia,’ TNF might be important in 
the course of NPC. This is a prelimi- 
nary report on the study of sIL-2R and 
TNF levels in patients with NPC. 


SUBJECTS AND METHODS 
Subjects 


A total of 295 patients (219 men and 76 
women) with pathologically verified NPC 
were studied. Their mean age was 45.5 years 
(range, 18 to 76 years). Clinical staging was 
determined according to our criteria. Brief- 
ly, in stage I disease, the primary tumor was 
confined to the nasopharynx without cervical 
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node involvement; in stage II disease, the 
primary tumor was as described in stage I 
disease and extended into the nasal cavity or 
oropharynx or involved the skull base, with 
or without mobile upper cervical nodes; in 
stage III disease, the primary tumor was as 
described in stage II disease, with cranial 
nerve involvement, direct extension to the 
hypopharynx, or involvement of upper and 
lower cervical nodes; and in stage IV disease, 
intracranial involvement, fixed cervical 
nodes, and/or distant metastasis were pre- 
sent. The control group included 97 subjects 
who were age-matched from the group of 
patients admitted for elective surgery of the 
ear or nose or from among medical personnel. 


Determination of sIL-2R 
and TNF Levels 


The level of sIL-2R was measured with a 
sandwich enzyme-linked immunosorbent as- 
say (CELLFREE Interleukin-2 Receptor 
Test Kit, T-cell Sciences Inc, Cambridge, 
Mass). Briefly, a mouse moneclonal antibody 
to human IL-2 receptor was first absorbed 
onto a polystyrene microtiter well. A studied 
sample or standard was added to the anti- 
body-coated well, and unreacted sample 
components were removed by washing. A 
second horseradish peroxidase-conjugated 
murine monoclonal antibody to human IL-2 
receptor was then used to bind a second epi- 
tope to the molecule captured by the first 
antibody. After removal of umbound enzyme- 
conjugated anti-IL-2 recepter by washing, a 
substrate solution was added to the well. 
After the reaction was termmated by a stop 
solution, the absorbance at 490 nm was mea- 
sured. The mean value of absorbance from 
duplicate samples was then psotted oma stan- 
dard curve and converted to a numerical val- 
ue. The sIL-2R level is expressed in units per 
milliliter. A reference preparation of 
1000 U/mL of supernatant from phytohe- 
magglutinin-stimulated peripheral blood 
lymphocytes was used as a standard. The 
TNF level was measured similarly with the 
enzyme-linked immunosorbent assay (BIO- 
KINE TNF Test Kit, T-cell Sciences Inc). 
The TNF level is expressed in picograms per 
milliliter. A reference preparation of 1000 pg 
lyophilized recombinant human TNF was 
used as a standard. 
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Statistical Analysis 


=  . The correlation coefficient and t test 
~ . analyses were used to determine the correla- 
... tion between sIL-2R or TNF level and clini- 
=~ ealstaging. The significance of the difference 
. . was evaluated with at test. 


RESULTS 
sIL-2R 


= The mean+SEM levels of sIL-2R 
= Were 525-24 U/mL in patients with 
= NPC (n=295) and 396-26 U/mL in 
= age-matched control subjects (n=97) 
_ (Table 1) The difference was statisti- 
- cally significant (P—.003) The levels 
— of sIL-2R in patients with NPC ap- 
~ peared to correlate with clinical stag- 
. ing (r=.27, t=4.8, P<.01; Fig 1). The 
_ criterion for a high sIL-2R level was 
. arbitrarily determined to be 640 U/mL 
à SD from the control group) The 
high levels of sIL-2R in various groups 
~ of patients with stage IV disease were 
.. found in four of five patients with bone 
. metastasis, in two of three patients 
-= with fixed cervical nodes, in one of two 
_ patients with liver metastasis, in one 
of three patients with lung metastasis, 
. and in none of six patients with intra- 
- Cranial involvement. Decreased sIL- 
. 2R levels corresponding to clinical im- 
provement after treatment were found 
.  intwo patients with bone metastasis. 


TNF 


= The mean+SEM levels of TNF 
.. were 15.3 — 1.5 pg/mL in patients with 
-NPC (n=146) and 8.4+1.4 pg/mL in 
. age-matched control subjects (n=25) 
= (Table 2). This difference was also 
. statistically significant (P=.02). How- 
. ever, the levels of TNF in patients 
- with NPC did not correlate with clini- 
.. eal staging (Fig 2). The levels of TNF 
.. were 21.0 * 4.0 pg/mL in patients with 
= Stage IV NPC (n=44), which was 2.5 
_ times that of controls. 


COMMENT 


As T cells are activated in normal 
|J immune responses, or after mitogen or 
= antigen stimulation in vitro, they are 
_ Induced to secrete IL-2 (T-cell growth 
.. factor) and to express specific mem- 

 branous receptors for IL-2. The 
. amount of IL-2 produced, the IL-2 
. receptor density on the cell membrane, 
and the duration of IL-2 and IL-2 
receptor interaction may be important 
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Table 1.—Soluble Interleukin 2 Receptor Levels in Various Stages of Nasopharyngeal 
Carcinoma and Controls * 


Stage ! Stage II 
355 + 30 450 + 29 
(n = 35) (n — 96) 





Controls 
396 + 26 
(n — 97) = .37 P= .172 


Stage | 

















Stage Ill Stage IV Total 
528 + 56 767 + 74 525 + 24 
(n = 96) (n = 68) (n = 295) 





P — .034 P< .001 


P= .003 





Stage I! Stage IlI Stage IV 


Fig 1.—Mean + SEM soluble interleukin 2 receptor levels measured with a sandwich enzyme-linked 
immunosorbent assay, as described in the text, in patients with various Stages of nasopharyngeal 
carcinoma (NPC) (r — .27, t= 4.8, P —.01) and control subjects. 


26 
24 
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Tumor Necrosis Factor, pg/mL 





Controls NPC 


Stage I 








Stage II Stage Ill Stage IV 


Fig 2.—Mean + SEM tumor necrosis factor levels determined with a sandwich enzyme- inked immun- 
osorbent assay, as described in the text, in patients with various stages of nasopharyngsal carcinoma 
(NPC) (r— .126, t= 1.5448, P>.05) and control subjects. 


in the regulation of the T-cell immune 
responses." Rubin et al’ reported that 
in vitro activated human T cells not 
only expressed IL-2 receptor on the 
cell surface but also released IL-2 re- 
ceptor into culture supernatant (sIL- 
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2R). 

Several studies of sIL-2R in the 
healthy state and in various disease 
states have recently been conducted. 
Pui et al" reported that -he sIL-2R 
level was higher in children with non- 
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Table 2.— Tumor Necrosis Factor Levels in Various Stages of Nasopharyngeal 
| Carcinoma and Controls * 







Stage Il 
15.0 + 2.2 







* Values are 





Hodgkin's lymphoma and B-cell acute 
lymphoblastic leukemia. Thus, sIL-2R 
levels were found to be an indicator of 
tumor cell burden. Chilosi et al" re- 
ported that sIL-2K was released by 
neoplastic hairy cells. The sIL-2R lev- 
els were very high at diagnosis and 
were significantly reduced during re- 
combinant interferon-alpha therapy. 
The presence of sIL-2R in the serum of 
patients with  hairy-cell leukemia 
might account for the impairment of 
cell-mediated immunity. The sIL-2R 
level was an indicator of liver allograft 
rejection.” Levels of sIL-2R in Guil- 
lain-Barré syndrome and multiple scle- 
rosis were aiso elevated." These find- 
ings indicate T-cell activation and 
shedding from antigen-activated 
T cells. "Thus, elevated levels of sIL-2R 
in NPC can be due to release from 
either tumor cells or activated T cells. 
Our finding of higher sIL-2R levels in 
ients with advanced clinical stage 
consistent with the for- 
is. So far, there is no 
report of T-cell aetivation in patients 
with NPC. Instead, the depressed mi- 
togenic res e in patients with NPC 
may be due to the competitive inhibi- 
tion of IL-2 by an elevated sIL-2R 
level. / 

The high levels of sIL-2R in patients 
with metastatic NPC were interesting 
findings. Especially in patients with 
bone metastasis, whether the sIL-2R 
level is a measure to monitor treat- 
ment should be studied further. 

Tumor necrosis factor, also known 
as cachectin, is a polypeptide cytokine 
produced monocytes and macro- 
phages. It functions as a multipotent 
moderator of immune system activa- 
tion. Tumor necrosis factor is involved 
in cytotoxic destruction in vitro.” 
Moreover, TNF « has been shown to 
mediate weight loss and cachexia in 
varieus disorders, such as cancer and 
bacterial infections.“ Recently, Mi- 
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san + SEM picograms per milliliter. 






Stage Ill Stage IV Total 
15.5 + 3.6 21.0 + 4.0 16.9. + 1.5 
(n = 43) (n = 44) (n = 146) 





chie et al^ demonstrated that in vivo 
endotoxin administration induced sys- 
temic release of TNF but not interfer- 
on-gamma by monocyte-macrophage 
activation. Tumor necrosis factor and 
disease severity in children with falci- 
parum malaria have also been re- 
ported. The level of TNF was fre- 
quently increased in patients with 
severe falciparum malaria.” Zielinski 
et al” reported that normal spontane- 
ous production of TNF and lower pro- 
duction of TNF by lipopolysaccharide- 
induced in peripheral blood macro- 
phages of breast cancer. 

Although TNF levels in patients 
with NPC were generally found to be 
higher than in the control subjects in 
our study, we did not study monocyte- 
macrophage activation. Statistically, 
increased TNF levels in stage IV dis- 
ease alone indicated that TNF might 
be only an indicator of cachexia by 
osteoclast activating factor activity,” 
especially in cases of bone metastasis. 

In conclusion, serum levels of sIL- 
2R and TNF in patients with NPC 
were higher than in control subjects. 
The sIL-2R level, indicating tumor 
bulk, is more useful than the TNF 
level for NPC in clinical practice. A 
higher sIL-2R level was found in pa- 
tients with bone metastasis but not in 
those with intracranial involvement. 
The sIL-2R level thus might be useful 
as a new variable to monitor the effica- 
cy of treatment. Further study is in 
progress. 

This study was supported by grants NSC 77- 
0412-B002-99 and NSC 78-0412-B002-107 from the 
National Science Council of the Republic of China. 
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Sutureless Vascular Anastomosis With 
Biocompatible Heat-Shrink Tubing 


Douglas E. Mattox, MD, John J. Wozniak, MS 


* We have tested a new method of vascu- 
lar repair using biocompatible, low-tem- 
perature, heat-shrinkable tubing on canine 
carotid arteries. All of 16 canine carotid 
arteries were patent immediately after the 
anastomosis. None of the anastomoses 
leaked after the clamps were released. Av- 
erage time from severing the vessel to re- 
leasing the clamps was 12 minutes. At 2 
weeks, nine of 12 vessels were patent; the 
three failures were attributed to infection of 
a seroma that occurred in all of the dogs' 
necks. Histologic evaluation of the uninfect- 
ed cases showed no inflammatory exudate 
around the prosthesis. Macroscopic and 
electron microscopic examination con- 
firmed healing of the endothelium across 
the anastomoses. Sutureless vascular 
anastomosis with biocompatible  heat- 
shrink tubing is a potential new modality for 
the acute repair of severed vessels. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1260-1264) 


lexis Carrel' first reported suture 
anastomosis of blood vessels in 
the early 1900s. However, vascular 
surgery did not become standard prac- 
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tice until the experience gained in 
World War II and Vietnam proved it 
profitable." Although suture repair of 
vessels is now routine, it still requires 
special skills. The technology de- 
scribed herein was developed in re- 
sponse to the need for rapid repair of 
large vessels by trained technicians in 
battlefield conditions. 

Several techniques have been devel- 
oped for nonsuture repair of vessels, 
including stapling devices,’ N akayama 
rings," the UNILINK system," and an 
absorbable coupler." The objective of 
all of these techniques, including the 
one described here, has been to devel- 
op techniques of high reliability that 
are both faster than standard suturing 
and that are less technically 
demanding. 

The technology we explored was the 
use of a biocompatible, low-tempera- 
ture “heat-shrink tubing.” Briefly, 
ferrules (rings) are placed over each 
end of the severed vessel, and the ends 
of the vessels are everted over the 
ferrules. The two ends of the vessel 
are locked together by placing them in 
a biocompatible polymer sleeve and 
then heating the sleeve with a jet of 
warm saline (60°C [140?F]) for a few 
seconds. 


MATERIALS AND METHODS 


The technique of vascular anastomosis is 
shown in Fig 1, panels A through G. A thin- 
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walled ferrule is placed over eack end of the 
severed vessel (Fig 1, panel A). The enc of 
the vessel is everted over the ferrule using a 
specially designed vessel everter (Fig 1, pan- 
els B through D). The ends of the vessel are 
then inserted into opposite ends of a short 
segment of the heat-shrink tube until they 
abut one another (Fig 1, panel E). A 5- to 10- 
second spray of warm saline watercauses the 
tubing to shrink around the ferrules (F ig 1, 
panels F and G). Cooling the heat-shrink tth- 
ing with room-temperature water locks the 
heat shrink tubing in its contrasted stzte 
within 1 minute. 

The heat-shrink tubing was developed 
from synthetic trans ,4-potyisoprene 
(TPIP), developed at the Department of Ma- 
terials and Nuclear Engineering, University 
of Maryland, College Park. Althongh TPIP 
can be manufactured in any desire size, for 
this application the material was extruded 
with an internal diameter of 3 to 4 mm and a 
wall thickness of 0.5 mm. The TPIF-was then 
extensively eross-linked with approximately 
0.1 MGy of cobalt-60 gamma irradiation. Af- 
ter irradiation, the tubing was heated above 
its crystalline melt temperature anémechan- 
ically stretched to a diameter 2 to 2.5 times 
greater than the original extruded dimer- 
sion. The tubing was cooled in this stretched 
state and remained expanded. On reheating, 
the viscoelastic cross-links in the molecular 
structure of the TPIP material caused the 
tubing to contract to the original diameter at 
which it was extruded. 

The biocompatibility of the TPIP-material 
was evaluated in the primary acute toxicity 
screening program developed at the Materi- 
als Science Toxicology Laboratory, Univer- 
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Fig 1.—Steps in the sutureless vascular anastomosis 
transected. Excess adventitia is removed from the vess 


vessels placed on the radial arms of the everter. Eac 
is dilated by squeezing the handle of the everter an 


technique. Panel A, Vascular clamps are applied to the vessel anc it is 
el. An appropriately sized ferrule is placed over the vessel. Panel B. The 
harm has a small barb to keep the vessel from slipping off. Panel C, The vessel 
d, at the same time, the ferrule is pushed through the opening n the everter, 


pulling the vessel edges over the ferrule. This maneuver prevents the adventitia from being exposed to the lumen of the vessel. 


Panel D, Afterthe vessel edges are everted over the ferrule, itis e 
The:two ends=of the vessel are inserted into a segment of heat-s 


asily disengaged from the small barbs on the radial erms. Panel E, 
hrink tube until they abut; TPIP indicates trans-1,4-oolyisoprene. 


Panel £ The heat-shiink tube is sprayed with 60°C (140°F) water and it contracts within a few seconds, clamping the vessel edges 


against the ferrules. The tubing is sprayed with cool water for 


anastemosis. 
4 
| 
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sity of Tennessee, Knoxville." The protocol 
consisted»of eight specific tests involving re- 
sponses directly to the material and its po- 
tential extracts. The biceompatibility screen 
included the responses ef tissue cultures, in- 
hibition of eell growth invitro, in vitro hemo- 
lysis, intramuscular implantation in rabbits, 
intracutaneous injection of extracts in rab- 
bits, and systemic toxicty in mice. Numeri- 
eal values were assigned to test responses 
and the final result waspresented as a com- 
mulative toxicityindex (CTI). 
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The highest possible CTI is 1500 for a high- 
ly toxie substance; a low of 0 is theoretically 
possible. In practice, any material having a 
CTI of 100 or less is considered to have low- 
potential toxie liability. Silicone rubbers 
typically have CTIs of 60 to 80. The TPIP had 
a CTI of 50, indicating an extemely low toxic- 
ity liability (J. Autian, PhD, written commu- 
nication, January 30, 1984). 

The ferrules were made of polycarbonate 
inarange of sizes with inside diameters from 
3.0to4.5 mm, a wall thickness of 0.5 mm, and 
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1 minute to lock it in its contracted state. Panel G, Compieted 


a width of 3.0 mm. These ferrules maintained 
their structural strength in vivo." 

The most difficult: part of the procedure 
was everting the edges of the vessel over the 
ferrules. A special everting tool was devel- 
oped to facilitate this maneuver (Fig 2)" The 
everting tool consisted of six barbed expan- 
sion arms operated by an iris-diaphragm 
mechanism. Compression of the handle of the 
device causes the arms to expand radially. 
The ferrule is placed over the end of the 
vessel, and then the end of the vessel is ex- 
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lift the edges of the vessel over the ferrule. 


panded with the everting tool. The ferrule is 
grasped with curved forceps and pushed 
through the aperture of the everter. Once 
the edges of the vessel are pulled over the 
ferrule, the vessel is disengaged from the 
barbs with forceps. 

Eight conditioned dogs (over 30 kg) (two 
with acute repairs and six with chronic re- 
pairs) were given general anesthesia with 
pentobarbital sodium, intubated, and main- 
tained on a ventilator. Under sterile condi- 
tions, both common carotid arteries were ex- 
posed through a single midline cervical 
incision. The carotid artery was isolated and 
mobilized from the thoracic inlet to the bifur- 
cation. Excess adventitia was removed from 
the central portion of the exposed artery. 
Before the artery was clamped, ferrules 
were selected with a diameter approximat- 
ing the diameter of the vessel. Proximal and 
distal elamps were applied and the artery 
was transected in the center of the mobilized 
segment. The arterial repair was performed 
as described above. 

Six animals were allowed to survive for 2 
to 3 weeks, and the arteries were harvested 
and fixed by emersion in aldehydes for 48 
hours. The vessels were split longitudinally 
for macrophotography. The TPIP sleeve and 
ferrules were dissected from some speci- 
mens to allow the specimen to be embedded 
in paraffin, sectioned, and stained with he- 
matoxylin-eosin for histologic examination. 
Other arteries were postfixed in 1% osmium 
tetroxide, critical-point dried, coated with 
gold, and examined and photographed with a 
scanning electron microscope (1810, Amray, 
Bedford, Mass). Four of these animals un- 








Fig 3.—A photograph of a completed anastomo- 
sis in vivo. 


derwent percutaneous angiography under 


general anesthesia immediately before they 
were killed. 

All animal experiments were performed in 
accordance with the guidelines of the Ameri- 
can Association for Accreditation of Labora- 
tory Animal Care, Bethesda, Md, for the 
care and use of experimental animals. The 
dogs received perioperative cephalosporin 
antibiotics, and a pressure dressing was ap- 
plied to the neck after they recovered from 
the anesthetic in an attempt to reduce the 
seroma that invariably formed in the neck. 
They were given food and water ad libitum 
after they recovered from the anesthetic. 


RESULTS 


All animals with chronic repairs re- 
covered from the procedure without 
signs of neurologic impairment. 

The technical requirements for the 
procedure are easily learned. After the 
initial familiarization with the equip- 
ment and learning the technique, the 
time from transection of the vessel to 
release of the clamps averaged 12 min- 
utes. All anastomoses had sufficient 
tensile strength to resist the elastic 
pull of the arteries and arterial systolic 
pressure. No distractions, leaks, or 
hemorrhages from the anastomoses oc- 
curred (Fig 3). 

No blanching or hyperemia of the 
tissues was noted from the brief expo- 
sure to the warm-water irrigation. 

All arteries were examined for im- 
mediate patency. All of the vessels 
were initially patent based on palpa- 
tion of the distal artery. 

The six dogs with chronic repairs 
had the vessels examined at 2 to 3 
weeks after the anastomosis. Patency 
in two animals (four arteries) was as- 
sessed by palpation and transection of 
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Fig 4. —A longitudinal section of a patent anasto- 
mosis 3 weeks postoperatively. &rrows indicate 
ferrules; arrowheads, heat-shrink tubing. 


the artery distal to the anastomosis. 
Subjective judgment of the amount of 
flow from the transected zrteries was 
that it was approximately 50% of nor- 
mal flow. 

Photographs of gross specimens (Fig 
4) and photomicrographs of scanning 
electron microscopic specimens (Fig 5) 
of the anastomotie site showed endo- 
thelial bridging between the vessel 
ends. In areas where the two ends did 
not abut, an organized small fibrin clot 
was observed, but the lum=n was free 
from obstruction (Fig 4). 

Histologic examination of the ves- 
sels showed no inflammatory cells or 
foreign body reaction areund either 
the ferrules or the heat-shrink tubing 
(Fig 6). 

Four of the animals with chronic 
repairs (eight arteries) underwent per- 
cutaneous arteriography under general 
anesthesia immediately before they 
were killed. Five of these wessels were 
patent and three were occlided at the 
anastomosis. The three thromkosed 
vessels were surrounded by dense 
beds of fibrosis and granulztion tissue. 
The arteriograms from the patent ar- 
teries showed some narroving as the 
vessel passed through the ferrules but 
a normal diameter at the aetual site of 
the anastomosis (Fig 7). 


COMMENT 


The essential concept in this suture- 
less anastomosis is similar to the sta- 
pling device developed by Androsov' in 
1956 and the absorbable coupler de- 
scribed by Daniel and Olding” and Dan- 
iel et al.“ In all of these methods, the 
vessel ends are everted ower ferrules 
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(bushings) and the ends are clamped 
with a mechanical device. Everting the 
artery assures that no adventitia will 
be left within the vessel lumen and 
reduces the risk of thrombosis. The 
unique feature of our method is that a 
biocompatible heat-shrink sleeve is 
used to bind the two vascular ends. 
The advantages of this technique are 
its relative ease and simplicity. Unlike 
the device used by Daniel and Olding’ 
and Daniel et al, the vessel everter 
developed by Wozniak (in 1985) re- 
quires only one operator; the assistant 
is needed only to spray water on the 
heat-shrmk tubing. The method did 
present some technical difficulties. If 
the ferrules were too large, the artery 
tended :o unfold and did not stay 
everted ever the ferrule. Selection of a 
smaller ferrule remedied this problem. 
Another problem was that, occasional- 
ly, the ferrules did not stay aligned 
with one another but tended to tilt as 
the heat-shrink tubing contracted. 
This problem was easily fixed by slip- 
ping the vessel out of the soft tubing 
before the tubing was “cured” with 
cool water and then repeating the pro- 
cedure with a new piece of tubing. 

Although 60°C water is uncomfort- 
able to the touch, no blanching or ill 
effect fram this brief exposure to hot 
water was noted. This temperature is 
well below that generated by electro- 
coagulation, where tissue fluid is 
brought to the boiling-point. 
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Fig 6.—A light micrograph (hematoxylin-eosin) 
of a vessel 2 weeks after anastomosis. The fer- 
rules and heat-shrink tube were dissected from 
the specimen before paraffin embedding. Note 
the absence of inflammatory cells or giant cells 
around the anastomosis. F indicates site of the 
ferrules (original magnification x 34). 


Hounds were used for these experi- 
ments because of the uniformly large 
carotid arteries in these animals. A 
disadvantage of this type of dog is its 
propensity to form seromas under the 
loose skin after any surgical proce- 
dure, especially in the neck. The veter- 
inarian staff was consulted but they 
did not attribute the formation of these 
seromas to the presence of the small- 
foreign body. Perioperative antibiotics 
and large compressive dressings were 
used to prevent seroma formation and 
infection. These efforts were only par- 
tially successful, and all animals devel- 
oped seromas of some degree. The 
absence of inflammatory cells or for- 
eign-body reaction around the patent 
prostheses was striking, and for this 
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Fig 7.—Anteroposterior arteriogram 3 weeks af- 
ter sutureless vascular anastomosis. Some ste- 
nosis of the vessel is seen as itpasses through 
the ferrules. 


reason we attribute the three failures 
to exogenous infeetion rather than to 
the prosthesis itself. When the two 
edges of the vessel had good apposition 
to one another, the cleft between them 
filled with a fibrous clot, and signs of 
early endothelial healing appeared 
across the gap. This was somewhat 
surprising, since the actual cut edge of 
the endothelium was tucked under the 
heat-shrink tubing. Whema larger gap 
was found between the vessels, the 
inside surface of the heat-shrink tubing 


1263 


Osu: ©; 


te 


> Ba 


= remained exposed without accumula- 
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tion of fibrin or thrombus. 


Some narrowing of all the vessels 


= occurred, although not at the anasto- 


mosis site, as one would expect; rath- 


. er, it occurred beyond the ferrules on 


both the proximal and distal sides of 
the anastomosis. This narrowing ap- 
peared to have two causes. First, some 


constriction was observed from the 


heat-shrink tubing as it clamped 
around the ferrules. Second, some hy- 
pertrophy of the media of the vessels 
appeared at this same location. We 
have no explanation for the latter 


|. phenomenon. 


One major shortcoming of this tech- 
nique, at this stage in its development, 
is that approximately 4 to 5 mm of the 
end of each vessel is expended when it 


= js everted over the ferrules. This con- 
.. sumption of 8 to 10 mm of the artery 
= leads to considerable tension on the 
. artery and may be responsible for 
.. some of the narrowing at the anasto- 
.. moses. In addition, the technique in its 


eurrent form is not capable of bridging 
gaps from segmental loss of the artery. 
Future developments will be directed 
toward incorporating synthetic arterial 
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grafts in the center of the heat-shrink 
tubing, allowing replacement of large 
segments of the artery. 

We have not formally addressed the 
question of venous repair. One attempt 
in an animal with acute repairs showed 
that the vein was easy to evert over 
ferrules and that the vein was patent 
after release of the vascular clamps. 


CONCLUSION 


Sutureless vascular anastomosis 
with biocompatible, low-iemperature, 
heat-shrink tubing is a potential new 
modality for the acute repair of sev- 
ered vessels. All arterial anastomoses 
were patent immediately after repair. 
Nine of 12 vessels were patent after 2 
to 3 weeks; the three failures were 
attributed to local wound problems. 
Histologic evaluation shewed intimal 
healing across the anastomosis. Incor- 
poration of this technology with arteri- 
al grafts could allow rapid replacement 
of large arterial segments. 
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€ Free tissae transfer of a jejunal seg- 
ment was unlertaken for laryngopharyn- 
goesophageal reconstruction in 20 patients 
who received postoperative irradiation ther- 
apy. Treatmerr consisted of 1.8- to 2-Gy- 
fractions. the average total dose was 55.57 
Gy (range,40 > 66 Gy). Anastomotic stric- 
tures (six) were encountered early in the 
series and as-ociated with stapled anasto- 
moses. Hand-sewing the jejunoesophagos- 
tomy eliminated the problem. Enteric cuta- 
neous  fistul, bowel necrosis, and 
hemorrhagic -nteritis were not observed. 
We conciude tmat the application of postop- 
erative irradic-ion therapy to patients re- 
quiring jejunal interposition grafts is 
feasible. 

(Arch Otol. ryngol Head Neck Surg. 
1991;117:1265 1268) 


f all eaneers of the head and neck, 

advanced carcinoma of the hypo 
pharynx is cae of the most difficult to 
cure." Raceal surgical extirpation 
(laryngepharyngectomy or pharyngo- 
esophagectomy) with adjuvant postop- 
erative radietherapy (RT) to the pri- 
mary site ar] the neck(s) has resulted 
in improved survival and lengthened 
the diseasefree interval? Several 
methods of hypopharyngeal recon- 
struction are available, including pec- 
toralis major myocutaneous flaps, gas- 
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trie or colonic transposition, and 
jejunal interposition (JI. Immediate 
single-stage reconstruction of circum- 
ferential pharyngoesophageal defects 
with enteric grafts allows for early 
return of deglutition and extended pal- 
liation. Reconstruction with free JI is 
technieally feasible and has become an 
accepted method of replacing the re- 
sected hypopharynx. Unfortunately, 
the jejunal transfer is located in the 
field of high-dose irradiation. 
Postoperative radiotherapy follow- 
ing JI has been used at the University 
of Pittsburgh (Pa) for the last 8 years 
without significant complications. To 
determine the effects of RT on jejunal 
autografts, we reviewed the medical 
records of 20 patients who received 
postoperative radiotherapy to the pri- 
mary site and neck(s) following resec- 
tion of hypopharyngeal neoplasms and 
single-stage reconstruction with a free 
jejunal transfer. Particular attention 
was paid to the incidence of radiation- 
related complications, graft survival, 
and the postirradiation histopathologic 


condition of the cervical jejunal 
segments. 
MATERIALS AND METHODS 


Data were obtained from the radiation 
therapy notes, hospital charts, and office re- 
cords. When available, histopathology slides 
of jejunal segment biopsy specimens were 
examined for postirradiation changes. Rou- 
tine endoscopic biopsy specimens were pro- 
cessed for light microscopy and stained with 
hematoxylin-eosin using standard laborato- 
ry techniques. 

Only patients in whom JI was used for 
primary reconstruction following laryngo- 
pharyngectomy or pharyngoesophagectomy 
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were included. Patients with a history of ra- 
diotherapy to the neck or abdomen were ex- 
cluded from this review. 

The technique of pharyngoesophageal re- 
construction used in these eases has been 
previously described."^ Briefly, JI was per- 
formed by three operative teams using cervi- 
coabdominal approaches. Standard perioper- 
ative antimicrobial chemoprophylaxis 
(clindamycin) was used in all cases. The re- 
section of the larynx or pharyngoesophagus 
was performed, and after removal of the sur- 
gical specimen, recipient vessels for the jeju- 
nal transfer were identified. During the final 
stages of the ablative procedure, the jejunal 
segment was obtained via a vertical perium- 
bilical laparotomy. The jejunum was isolated 
20 to 30 em distal to the ligament of Treitz. A 
suitable segment of bowel, with a vascular 
arcade based on a single-feeding artery, was 
identified and measured to assure adequate 
length to fill the pharyngoesophageal defect. 
The mesenteric vessels were divided and the 
segment was transferred to the neck. Enter- 
ic anastomoses were either stapled or hand 
sewn in one layer and performed prior to 
reestablishing nutrient blcod flow to the 
bowel segment. Standard microvascular 
techniques were used to perform the arterial 
and venous anastomoses. Arterial anasto- 
moses were end-to-side to the external carot- 
id arteries or end-to-end to-branches of the 
external carotid system (facial, superior thy- 
roid, ascending pharyngea!) or the trans- 
verse cervical artery. 

End-to-side venous anastemoses to the in- 
ternal jugular vein were used most common- 
ly. An implantable 20-mHz Doppler probe 
was used to monitor the anastomoses postop- 
eratively. Before closing the abdomen, a 
feeding jejunostomy was placed distal to the 
jejunal anastemosis. 

All patients began external beam radio- 
therapy within 6 weeks of surgery. Nineteen 
patients completed a full course of radiother- 
apy consisting of 50 to 60 Gr combined with 
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Patient/ Age, 










y/Sex Tumor 
1/41/F T4, NO 
2/18/M T4, NO 
3/69/M T4, N1 
4/65/M T4, N1 
5/61/F T3, N1 
6/60/M T3, N1 
7/62/M T4, N1 
8/71/M T4, N1 
9/65/M T2, NO 
10/59/M T4, N1 
11/54/M Stomal recurrence 
12/62/M Stomal recurrence 
13/74/M T4, NO 
14/68/F T3, N2 
15/61/M T4, N1 
16/63/M T4, N1 
17/59/F T4, N2 
18/68/M T4, N1 
19/65/M T4, NO 
20/72/M T3, N1 





*XRT indicates irradiation therapy; BOT, base of tongue; NED, no evidence of disease; CE, cervical esoph- 


Table 1.—Patients’ Data * 


Site XRT, Gyc Follow-up, mo 

BOT 61 NED 40 
60 NED 65 
57 DOC 22 
56 NED 55 
52 DOD 64 
66 DOC 84 
50 DOC 12 
54.4 DOD 33 
60 NED 31 
26 DOD 6 
46 NED 44 
50 DOD 13 
60 AWD 90 
60 DOC 52 
60 DOC 19 
55 DOD 3 
60 DOD 44 
40 DOC 3 
58.5 AWD 24 


60 DOD 5 





agus; HP, pharyngeal wall or postcricoid hypopharynx; DOC, dead of other causes; DOD, dead of disease; PS, 


pyriform sinus; and AWD, alive with disease. 


Months Postoperatively 





No Evidence Alive With Dead Dead of 
of Disease Recurrence of Disease Other Causes 
(n=5) (n=2) (n=7) (n=6) 


Fig 1.—Surviorship of patients following jejunal interposition and subsequent external beam radiother- 
apy. Determinant disease-free survival at 48 months is 43.75% (7/16). 


megavoltage and electron beam radiation. 
Electron beam was used to increase the dose 
in the posterior cervical chain following spar- 
ing of the cervical spine at approximately 40 
Gy. Treatments were generally given by 
opposing anteroposterior-posteroanterior 
fields encompassing the entire neck and up- 
per mediastinum with inclusion of the entire 
jejunal segment in the field. The entire neck 
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was carried to approximately 40 Gy to the 
anteroposterior posteroanterior fields at in- 
crements of 1.8 to 2 Gy per day, treating 5 
days a week. Thereafter, sparing the spinal 
cord by shifting from the anteroposterior 
posteroanterior fields to opposing oblique 
fields and further carrying the dose to 50 to 
60 Gy, in a period of 5 to 6 weeks. The mean 
treatment dose in these 19 patients was 


Table 2.—Surgical Complications 


Anastomotic stricture 

Chronic fistula 

Abdominal wound dehiscence 
Vocal cord paralysis 
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55.57 Gy. One patient did not comply with 
the entire protocol and was only partially 
treated (26 Gy). 


RESULTS 


Between 1982 and 1988, 20 patients 
received planned postoperative radio- 
therapy following laryngopharyngec- 
tomy or pharyngoesophagectomy with 
free jejunal transfer (Table 1). There 
were 16 men and four women ranging 
in age from 18 to 74 years. The aver- 
age age at the time of surgery was 58 
years. The pharyngeal wall or posteri- 
coid regions were the primary sites for 
10 (50%) of the tumors. Six (30%) arose 
from the pyriform sinus and one (5%) 
each from the base of the tongue and 
cervical esophagus. Two patients 
(10%) had JI following pharyngoeso- 
phagectomy for stomal recurrence fol- 
lowing laryngectomy. Nineteen of 20 
neoplasms were squamous cell carcino- 
mas; there was one synovial cell sarco- 
ma of the upper cervical esophagus. 
Tumor-bearing lymph nodes were 
identified in 13 specimens. Extracap- 
sular spread of tumor was present in 
10 (77%) of 13 specimens. 

The survival data for these patients 
are illustrated in Fig 1. A total of 13 
patients (65%) were alive at their 24- 
month follow-up. Five patients (25%) 
were alive with no evidence of disease 
with a mean follow-up of 48 months 
(range, 31 to 65 months). An additional 
two patients were alive with recurrent 
disease at 90 and 24 months. 

Six patients (30%) are dead of causes 
other than cancer (myocardial infarc- 
tion, gastrointestinal hemorrhage, 
prostate carcinoma). The mean follow- 
up in this group was 32 months (range, 
3 to 84 months). Seven patients (35%) 
died of their disease between 3 and 64 
months postoperatively (mean, 24 
months). 

Four of the 20 patients died of other 
causes within 24 months postopera- 
tively. Of the remaining 16 patients, 
two were alive with disease and seven 


Pharyngoesophageal Reconstruction — Petruzzelli et al 


m 


| S iN TOT» 
" d RR UN M We, if 





Fig 3.—Biopsy of Inadidtel TEN graft 12 thon iter conipletion of 
irradiation therapy. Note round cell infiltration into the lamina propria (he- 
matoxylin-eosin, x 20). 


Fig 2.—Biopsv of radiated jejunal graft 12 months after completion of 
+ irradiation therapy. Note the blunting of the villous and preservation of the 
epitheliaicyto=chitecture with normal glands adherent to the basal lamina 


ns 


ihematoxylin-e»sin, x 4€). 
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Fig 4.—Siops» of irradiated jejunal graft 12 months after completion of 
irradiation the amy. Note the blunting of the villi (villous atrophy) and the 
lymphoeyte anc plasma cell infiltration of the mucosal lamina propria 


(hematexylin-easin, x 40). 


were dead ef disease for a disease-free 
determinan survival at 48 months of 
43.75% (1/19) 

There were a total of nine complica- 
tions im six patients, listed in Table 2 
Six patient. developed strictures that 
were manzzed by serial esophagos- 
copy and dilatation. Four (67%) re- 
sponded sch that the patients were 
able te be maintained on solid foods. 
One patien required surgical revision 
of the distal anastomosis and subse- 
quently wzs able to swallow solids. 
One patien» was sustained on a liquid 
diet, and sne required a permanent 
feeding ga=rostomy. 

One chranic fistula and one abdomi- 
nal weund clehiscence occurred in this 
series, bota in the same patient. There 
was one recurrent nerve injury in a 
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patient who underwent a partial phar- 
yngoesophagectomy with preservation 
of the larynx. This was a surgical 
complieation and was successfully 
managed with a polytetrafluoroethy- 
lene paste (Teflon) injection. 

The mean radiotherapy treatment 
doses in the patients with and without 
complications in this series were 57.25 
and 54.76 Gy, respectively. There was 
no significant difference (P>.50) in the 
treatment dose in these two 
populations. 

The consequences of radiotherapy, 
ie, xerostomia, skin erythema, woody 
fibrosis of the neck, were present to 
some degree in all patients. However, 
there were no direct radiation-induced 
complications in our series. We en- 
countered one patient with a chronic 
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Fig 5.—Autopsy specimen from a patient following abdominal external 
beam radiation therapy. Note the sloughing of the mucosal epithelial cells, 
the marked infiltration of the submucosa with inflammatory cells, and the 
submucosal fibrosis (hematoxylin-eosin, x 20). 


mucocutaneous fistula that was pres- 
ent prior to initiating radiation thera- 
py. There were no cases of radiation- 
induced necrosis or hemorrhagic 
enteritis of the jejunal segments, or 
graft loss due to radiation arteritis. 
Endoscopic evaluation of five jejunal 
segments was required for the man- 
agement of dysphagia. Endoscopic ex- 
amination of the jejunal mucosa 
showed no evidence of mucosal slough, 
ulcers, or hemorrhagic necrosis. Speci- 
mens for histologic examination ob- 
tained in four cases demonstrated 
preservation of the cytoarchitecture of 
the microvilli and glands with blunting 
of the vili (Fig 2). There was some 
villous atrophy, fibrosis of the mucosal 
lamina propria, and round-cell infiltra- 
tion (Figs 3 and 4). Biopsy specimens 
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were obtained 10, 32, 48, and 84 
months following the completion of ra- 
diotherapy. Figure 5 is a photomicro- 
graph of the jejunum obtained at au- 
topsy of a patient who died following 
external beam radiation therapy to the 
abdomen for an abdominopelvic malig- 
nancy. Note the significant epithelial 
sloughing, marked villous atrophy, and 
submucosal edema observed in classic 
radiation enteritis. 


COMMENT 


The treatment of cancer of the hypo- 
pharynx presents significant chal- 
lenges to the head and neck surgeon. 
Surgical extirpation of the primary tu- 
mor often results in a significant phar- 
yngoesophageal defect. Free jejunal 
transfer is widely employed for recon- 
struction for circumferential defects 


of the hypopharynx-pharyngoesopha- 
gus.” Even with aggressive multimo- 
dality therapy the prognosis is poor, 
with estimated 4-year survival of less 
than 30%.° : 

Postoperative radiation therapy ap- 
pears to have a role in this setting." " 
Vikram and coworkers"" retrospec- 
tively reviewed 114 patients with pri- 
mary squamous cell carcinomas of the 
upper aerodigestive tract. Their stud- 
ies show a reduced incidence of local 
and neck recurrences in patients who 
underwent irradiation postoperatively 
compared with historie control sub- 
jects treated with preoperative RT or 
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surgery alone. More recently, the effi- 
cacy of postoperative RT was exam- 
ined in a prospective, multicenter, ran- 


domized study. The results of 
Radiation Therapy Oncelogy Group 
trial 73-03 show statistically significant 
increases in locoregional eontrol and a 
trend toward increased survival in pa- 
tients treated postoperatively with 60 
Gy. 19 

Patients with pelvic er colorectal 
malignancies are frequently treated 
with 50 to 60 Gy external beam radio- 
therapy. Radiation enteritis, particu- 
larly of the intermitotic cells of the 
small intestine, is a well-recognized 
complication of treatment in this set- 
ting.” The radiation injury results in 
sloughing of the epithelium, submuco- 
sal fibrosis, loss of glands, villous atro- 
phy, and ulceration. The jejunal biopsy 
specimens of the patients presented 
here showed only minor changes when 
examined between 10 and 84 months 
after irradiation therapy. 

There appears to be agreement that 
free jejunal transfers tolerate postop- 
erative RT well. McCaffrey and Fish- 
er’ described only one transient fistula 
in four patients receiving postopera- 
tive RT following JI. Theile and co- 
workers’ described only mild mucosal 
changes (flattening of the villi) in their 
series. 

Gluckman et al" demonstrated mini- 
mal villous atrophy in serial biopsy 
specimens of JI grafts. In this early 
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article they advised against postopera- 
tive RT following jejunal transfer." 
This group now routinely plans postop- 
erative radiotherapy after JI. 

The complications that developed in 
our patients were all related to the 
surgery and not to the radiotherapy. 
Eight of the nine surgical complica- 
tions occurred in the neck, six of which 
were anastomotie strictures (Table 2). 
All strictures occurred in patients in 
which the distal enteric anastomosis 
was created with the surgical stapler. 
These patients were early in the series 
and when we became aware of this 
complication we began to hand sew all 
enteric anastomoses. 

In conclusion, JI constitutes a reli- 
able, single stage, expeditious method 
of pharyngoesophageal reconstruction. 
The jejunal segment tolerates postop- 
erative external beam radiation thera- 
py well, evidenced by minimal histo- 
logic changes in the bowel mucosa. In 
JI, the transposed bowel functions as a 
conduit with little or no absorbtive 
function. Autonomic denervation of 
the graft and removal of the paracrine 
effects of gastrointestinal hormcnes 
may cause a decrease in the metabolic 
activity of the bowel segment. De- 
creased cellular activity or a reduction 
in mitotic rate may afford some protec- 
tion against the effects of ionizing 
radiation. 
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e Hyperbar= oxygen is an important ad- 
junct to the treatment of patients with head 
and neck carcer with existing or recurrent 
wound healing problems. Anecdotal clinical 
observations and a recent study of chemi- 
cally induced oral cancer in hamsters have 
raised cencera that hyperbaric oxygen ther- 
apy may accelerate tumor growth in such 
patients. This study evaluated the effect of 
hyperbaric oxwgen therapy on the growth of 
human squasneus cell carcinoma xeno- 
grafts in a sroved animal model. Fresh 
tumor specimens from three patients with 
head and necx squamous cell carcinoma of 
varying degrees of differentiation were first 
subcutaneou: ly transplanted into a nude 
mouse host. 3rowing xenografts were then 
transplented into ome of three mouse 
groups. Half ef the mice in each group were 
given hyper»aric oxygen therapy. The 
transplent vdume as an index of tumor 
growth was rv-easured in controls and mice 
given hyperbmric oxygen therapy six times 
during the 3-week course. Xenograft growth 
was almost Imear in ail mice. No statistical 
difference im overall group mean growth 
rates was observed inmice given hyperbar- 
ic oxygen or -ontrol mice regardless of the 
degree of tumor differentiation. Xenograft 
tissue from all mice was microscopically 
examined for tumor mitotic indices and de- 
gree of differ=ntiation. This study suggests 
that hyperbasic oxygen therapy has no ef- 
fect on estab shed tumor xenograft growth. 

(Arch Otc'aryngol Head Neck Surg. 
1991;117:1269-1272) 


he delis "y of oxygen under in- 
creasec pressure (hyperbaric oxy- 
gen [HBO] has been used to treat a 
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variety of disorders including decom- 
pression sickness, acute carbon mon- 
oxide poisoning, osteoradionecrosis, 
and other derangements of wound 
healing." Hyperbaric oxygen has also 
been used for patients with head and 
neck cancer who have undergone sur- 
gical treatment and in whom postoper- 
ative wound healing problems have 
developed." Hyperbarie oxygen thera- 
py can dramatically increase the blood 
and tissue oxygen concentration, 
thereby directly stimulating wound 
healing in an hypoxie area.’ Concern 
has been expressed that the increased 
tissue oxygen levels reached during 
HBO therapy might enhance tumor 
cell growth in patients harboring resid- 
ual disease." This concern was height- 
ened by the observation of certain 
patients with an unusually rapid 
course of regional and systemic metas- 
tases coinciding with HBO therapy for 
delayed wound healing. McMillan et al 
showed that HBO therapy accelerated 
growth of a chemically induced squa- 
mous cell careinoma (SCC) in a ham- 
ster cheek pouch model. Using this 
same induced tumor model, however, 
Marx and Johnson failed to demon- 
strate either a stimulatory or suppres- 
sive growth effect of HBO therapy on 
hamster cheek pouch carcinoma. 

The role of HBO therapy in the 
treatment of head and neck wound 
healing problems and its effect on hu- 
man SCC remain to be elucidated. This 
study was designed to assess the effect 
of HBO therapy on the growth of 
human SCC xenografts in nude mice. 


MATERIALS AND METHODS 
Mice 
Female Balb/e nude mice (Harlan 


Sprague-Dawley), 6 to 10 weeks old, were 
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used as xenograft recipients. Mice were 
housed in conformity with National Insti- 
tutes of Health guidelines in sterile laminar 
flow rooms with sterilized food and bedding 
and acidified sterile water. 


Tumor Xenografts 


Tumor specimens measuring approxi- 
mately 1 em" were obtained from a patient at 
the time of surgical resection. None of the 
donor patients had received prior HBO, ra- 
diotherapy, or chemotherapy. Specimens 
were washed in RPMI 1649 medium before 
being cut into 1-mm’ pieces and transplanted 
subcutaneously under the flank skin of a nude 
mouse." Xenograft growth was observed for 
up to 6 weeks in the tumor host. Three differ- 
ent tumors that exhibited sustained growth 
and provided ample volume-of tumor cells for 
further transplantation were selected for 
this experiment. The selected tumors for xe- 
nograft retransplantation were a poorly dif- 
ferentiated SCC of the lip harvested from a 
neck node metastasis (grou» 1); a moderately 
differentiated SCC of laryngeal origin (group 
2); and a well-differentiated SCC of the lip 
(group 3). The three selected xenografts ex- 
hibiting growth were harvested, sectioned 
into uniform (1-mm?) pieces, and retrans- 
planted into three groups of 10 mice each. 
The transplantation of human SCC cells in 
these xenografts was confirmed microscopi- 
cally. Successful passage af each xenograft 
was confirmed by observing for growth over 
17 days after transplantation. Five mice from 
each group underwent HB6 treatment while 
the other five mice served as controls. 


HBO Treatments 


Mice were transported znd received HBO 
treatments in a specially constructed plastie 
cage. This eage was vented and placed within 
the hyperbaric chamber (Ferry Baromedical 
Dual Place, Perry Baromedical Services, 
West Palm Beach, Fla) for treatments. The 
mice received daily HBO treatments 
(“dives”) identical to the wound healing pro- 
tocol used for patients with head and neck 
cancer. They were subjected to 2.4 atm in 
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100% oxygen for 30 minutes followed by 10 
minutes of room air. This sequence was re- 
peated twice for a total daily treatment expo- 
sure of 90 minutes. Mice were decompressed 
over 10 minutes and returned to the laminar 
flow room between dives. The three treat- 
ment groups were dived simultaneously for a 
total of 15 dives. Gas flow rates within the 
mouse cage were 80 L/min. The exhaust gas- 
es from the plastic cage within the HBO 
chamber were serially monitored during 
each dive with an oxygen monitor (Teledyne 
Electronie Devices, City of Industry, Calif). 
There were no interruptions of the planned 
HBO dive schedule or sequence of the dives. 
The exhaust gases from the plastie cage with- 
in the HBO chamber demonstrated a rapid 
exchange of gases and an oxygen concentra- 
tion of 100% during the appropriate points in 
the dive sequence. 


Tumor Measurements 


Tumors were measured in length, width, 
and depth with a caliper on days —2, 7, 11, 
14, 18, and 21, with day 0 being the day of the 
first HBO treatment. Tumor volume was es- 
timated using a modification of the method of 
Wennerberg et al" and calculated from the 
formula, length x width x depth x 0.5. The 
last tumor measurement was made the day 
following the last dive, when the mice were 
killed. 


Necropsy and Pathology 


Mice were killed with an overdose of pen- 
tobarbital sodium (Nembutal) injected inter- 
peritoneally. Organs were grossly inspected 
for tumor metastases and xenografts har- 
vested and fixed in 10% formaldehyde. After 
paraffin embedding, xenograft sections were 
stained with hematoxylin-eosin and com- 
pared with the original tumor specimens. 
Vaseularity was assessed by determination 
of the number of vessels in a predetermined 
unit area (100 x 100 j.m) of tissue. Mitotic 
indices were determined for all tumor groups 
by counting the number of mitoses per 10 
high-power fields. Histologic evaluation of 
all xenografts was performed without knowl- 
edge of HBO treatment status. 


Statistical Analysis 


The tumor growth data were analyzed us- 
ing a univariate repeated-measures analysis 
of variance. This procedure compared the 
growth profile among the groups within each 
successive time point. A logarithmic trans- 
formation of the tumor volume was used to 
reduce the heterogeneity ofthe within-group 
variances among the three tumor types. 
Comparisons of growth between HBO and 
control] for each tumor type and growth 
among the three tumor types within controls 
and within HBO-treated tumors were done 
using this profile-type analysis. 


1270 
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Fig 1.—Growth curves for the three mouse 
groups of human squamous cell carcinoma 
(SCC) xenografts, those exposed to hyperbaric 
oxygen (HBO; closed circles) or controls (open 
circles). Top, Group 1, poorly differentiated 
SCC; center, group 2, moderately differentiated 
SCC; and bottom, group 3, well-differentiated 
SCC. HBO treatment was started on day 0. 


RESULTS 


The nude mouse is a successful mod- 
el for establishing viable SCC tumor 
xenografts from surgical specimens. 
During the course of these experi- 
ments, only one of the 30 xenografts 
failed to take in this host (in a control 
mouse of group 1). Two HBO-treated 
mice in group 1 and one control mouse 
of group 2 died of cohort-inflicted 
wounds within the first week after 
transplantation and were excluded 
from this study. One control mouse 
from group 1 died on study day 19. 

Data from three mouse groups show 
steady linear growth in two of three 
groups irrespective of HBO treatment 
(Fig 1). Group 3 exhibited little growth 
throughout the course of this study, as 
seen in the near-flat curve. The growth 
curves of all groups demonstrate con- 
tinuous growth without inhibitory or 
enhancement effect of HBO treatment. 

Group 1 xenografts (poorly differen- 
tiated SCC) grew the largest and in- 
creased in volume 11-fold in HBO- 
treated mice and 8.5-fold in control 
mice as compared with the initial graft 
volume (Table). Group 2 mice (moder- 
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Effect of HBO on Human SCC Tumor 
Xenograft Growth in Nude Mice * 


Average Tumor 

Volume, mm, 
Treat- Mean + SEM 
ment ~M Index of 
Group No. Initial Final Growtht 


Group 1 
Control 164+15 1392+573 
HBO 136-11 1495+332 
Group 2 
Control 63+13 1016+ 192 
HBO 60+15 732+151 
Group 3 
Control 69+ 10 75+4 
HBO 47+4 62+ 12 


* HBO indicates hyperbaric oxygen therapy; SCC, 
squamous cell carcinoma. Group 1 included poorly 
differentiated SCC xenograft; group 2, moderately 
differentiated SCC; and group 3, well-differentiated 
SCC. Number is number surviving throughout the 
study. Tumor volumes are before and after treatment. 

tindex of growth of tumor xenograft volume during 
these studies. There was no statistically significant 
difference between control and HBO groups (group 1, 

= .0245; group 2, P= .478; and group 3, 
P= .262). 





ately differentiated SCC) demonstrat- 
ed an increased xenograft volume by 
12-fold in HBO-treated mice and by 16- 
fold in controls, as compared with the 
initial graft volume (Table). The group 
3 tumors (well-differentiated SCC) 
grew poorly, achieving volumes of 1.3- 
fold and 1.1-fold of the initial tumor 
volume in both HBO-treated and con- 
trol mice (Table). Significant differ- 
ences in growth rates were noted be- 
tween groups 1 and 3 as well as 
between groups 2 and 3. No significant 
difference was noted between the 
growth rates of groups 1 and 2. Most 
importantly, however, no statistically 
significant difference in growth rate 
between control or HBO-treated mice 
was observed within any tumor group 
(Table). 

Microscopic evaluation was per- 
formed on all xenografts to confirm 
that the heterotransplants were com- 
posed of human SCC cells, and the 
growth reflected tumor cell prolifera- 
tion. Sections taken from the original 
tumor specimen obtained at the time of 
surgical ablation and all subsequent 
xenografts were histologically identical 
(Fig 2). All xenograft specimens re- 
tained the same degree of differentia- 
tion and histologic appearance as the 
donor tumors. Exposure of the SCC 
xenografts to HBO therapy resulted in 
no demonstrable histologic changes in 
any of the three tumor groups. The 


Hyperbaric Oxygen — Headley et al 


WWW 


mitotic indiees within all groups were 
similar for he HBO-treated and con- 
trol xenografts. Selective evaluation 
revealed no qualitative or quantitative 
difference ia the vascularity of HBO- 
treated vs control groups. There was a 
tendeney for central necrosis to devel- 
op in xenq@raft tissue of both the 
HBO-treatel and control groups. 
Last, no tuner metastases were found 
by gress iaspection in any internal 
organs at necropsy. 


COMMENT 


While H30 therapy has been ap- 
plied te a w de variety of clinical condi- 
tions, only ~ecently has basic research 
helped to d-fine appropriate guidelines 
for its use. Typerbaric oxygen therapy 
is currently being used to treat more 
than 6000 »atients per year.” Hyper- 
barie oxyg=n is frequently used for 
wound hea.ng problems secondary to 
tissue hypcexia and ischemia, including 
osteoradiorecrosis, radiation endarter- 
itis obliterans, diabetic ulcers, and gas 
gangrene.” ’ Most patients with head 
and neck ezneer receive HBO for post- 
operative v ound healing problems be- 
cause of tke hypoxia associated with 
radiation eadarteritis obliterans. 

Normal issue Po, values vary with 
the tissue measured but are typically 
30 to 50 mm Hg in subcutaneous tis- 
sues. It B estimated that a Po, of 
approximasely 30 mm Hg is needed for 
cell divisica and normal wound heal- 
ing." A typical area of radiation endar- 
teritis oblzerans has a tissue Po, of 
only 5 to £) mm Hg. Hyperbaric oxy- 
gen delivered at 2.4 atm can achieve 
tissue Po, evels of 250 to 500 mm Hg." 

The use ef HBO for patients with 
head and r2ek eancer with wound heal- 
ing problems may have a dual action. 
Elevated tissue Po, can favorably af- 
fect wound healing by increasing an- 
giogenesie fibroblast activity, and col- 
lagen production. The increased 
angiogene is may provide a nutrition- 
ally favorable environment for the 
growth of any residual tumor cells. 
The effects of an oxygen-enriched en- 
vironment on tumor growth have been 
studied ir a number of experimental 
systems. "Tuch of the early work inves- 
tigated th» use of HBO to augment the 
results o radiotherapy. Hyperbaric 
oxygen ws found to decrease the rela- 
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Fig 2.— Top, The original, well-differentiated tumor with a prominent keratin pearl. Bottom, Similar 
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features in xenograft as characterized by well-differentiated squamous carcinoma cells forming 


keratin pearls. 


tive hypoxia of the tumor bed and 
thereby enhance the therapeutie ef- 
fects of radiotherapy." MeMillan et al 
studied the effects of HBO on chemi- 
cally induced SCC in the oral mucosa 
of hamsters using an HBO treatment 
schedule of 10096 oxygen at 2.5 atm 
five times per week for 17 weeks. They 
found that fewer tumors developed in 
the HBO-treated groups, but those 
that did develop were larger than 
those in the controls. These data sug- 
gest that HBO is not a promoter of 
carcinogenesis but may aid an estab- 
lished tumor to grow more rapidly. 
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The cytocidal effects cf HBO may pre- 
vail when the tumor burden is relative- 
ly small, and after a certain critical 
mass of tumor has been established, 
the growth-promoting effects of HBO 
may become predominant. More re- 
cently, Shewell and Thompson" dem- 
onstrated no effeet of HBO on the 
growth of primary mammary tumors 
in C3H/Bts mice. They did, however, 
see an increase in the number of pul- 
monary metastases in the HBO-treat- 
ed group (89%) vs the control group 
(65%). The significance of these data is 
not clear. 
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An HBO environment causes the 
formation of toxie products that may 
be detrimental to tumor cell growth. 
Mader et al" have shown that HBO 
increases the formation of free radicals 
such as superoxide and hydrogen per- 
oxide. These free radicals have been 
shown to have cytotoxic action at the 
level of the cell membrane." Evi- 
dence is lacking to suggest that prod- 
ucts are formed during HBO therapy 
that inhibit established tumor growth 
in animal models. The only study to 
support an inhibitory effect of oxygen 
was by Lindenschmidt et al" in a 
chemically induced lung cancer model. 
This work showed that mice subjected 
to 7056 oxygen suffered only one quar- 
ter as many tumors as the controls 
kept in room air. These experiments 
were not conducted under hyperbaric 
conditions and cloud the issue of OXy- 
gen under pressure as a toxic agent. 

Most of the studies investigating the 
effects of HBO on tumor growth and 
metastases showed no effect. Using 
the well-known animal model of chemi- 
cal induction of oral carcinoma in the 
hamster cheek pouch, Marx and John- 
son’ found that HBO (100% oxygen, 
2.4 atm for 90 minutes, five times per 
week) had no effect on carcinogenesis, 
number of tumors induced, or growth 
rate of induced tumors. Feder et al" 
studied the effects of HBO on pulmo- 
nary metastases in transplanted rhab- 
domyosarcoma in mice. No difference 
in the number of pulmonary metasta- 
ses was found between controls and 
mice exposed to 100% oxygen for 20 
minutes, five times a week for 4 
weeks. Suit et al” studied the effect of 
HBO on the growth of Strong A and 
DBA mouse mammary tumors and 
found no differences in growth rate 
between controls and mice treated 
with 100% oxygen at 30 psi for 1 hour 
daily for 6 weeks. Transplanted Cloud- 
man S91 melanoma and the L1210 leu- 
kemia were studied by Johnson et al? 
using HBO conditions of 100% oxygen 
at 3 atm for 30 minutes five times a 
week for 1 month, and no difference in 
growth of transplanted tumors or met- 
astatic rate between controls and 
HBO-treated mice could be found. The 
different tumor types, animal models, 
and conditions of HBO treatments 
make comparisons of these studies dif- 


fieult; however, most of the studies 
seem to indicate that HBO has no 
enhancing effect on tumor growth. 

The focus of this study was to deter- 
mine the effect of an oxygen-enriched 
environment on the growth of human 
SCC xenografts. The nude mouse he- 
terotransplant model is a well-estab- 
lished system for the study of cancer 
treatment modalities." The advantage 
of this model is that it preserves tumor 
microstructure, since within the trans- 
planted segment, cell-cell contact as 
well as spatial relationship of the het- 
erogeneous cell populations remains 
intact. Current data in the literature 
suggest that human tumor hetero- 
transplant models ean mimic the clini- 
cal conditions and can be used to assess 
responsiveness to chemotherapy as 
shown by measurable regression in 
xenograft size.^ The human tumor he- 
terotransplant model has been success- 
fully adapted to the study of SCC." 
These observations make the nude 
mouse heterotransplant model an at- 
tractive system to evaluate the effects 
of HBO on SCC xenograft growth. 

This study used explants of human 
SCC exposed to HBO treatments iden- 
tieal to the protocol used to treat pa- 
tients with wound healing problems. 
While the tumor types grew at differ- 
ent rates, no statistically significant 
difference in the growth rate was 
noted between controls and HBO- 
treated mice regardless of the degree 
of differentiation of the SCC cancer. 
These data suggest that HBO therapy 
is safe for use in patients with head 
and neck cancer who may harbor resid- 
ual disease. 


This study was performed in accordance with 
the US Public Health Service Poliey on Humane 
Care and Use of Laboratory Animals, the Nation- 
al Institutes of Health Guide for the Care and Use 
of Laboratory Animals; the animal use protocol 
was approved by the Institutional Animal Care 
and Use Committee, University of Iowa, Iowa 
City. 

We wish to thank Judy Ortscheid, Robert 
Whiteside, and Lois Kruse from the Department 
of Respiratory Therapy, University of Iowa, for 
their assistance with the HBO treatments. 
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Long-term Problems in Patients With 


Tracheoesophageal Puncture 


Robert C. W- ng, MD; Tam Bui, MD; Edward Sauris, MD; Michael Ditkoff; Vijay Anand, MD; Iris A. Klatsky, MA 


e Two hurdred forty-seven patients, fol- 
lowed up a mean of 18 months and up to 
108 months were retrospectively studied 
for problems related to or affecting tra- 
cheoesophzjeal puncture for voice restora- 
tion. Active 2ases, as well as those inactive 
and deceased, were included. There were 
154 patiente with primary and 93 with sec- 
ondary tracaeoesophageal puncture. Prob- 
lems were Encountered at least once in 137 
cases (5593. The 20 types of problems 
identified occurred in frequencies ranging 
from 0.4% © 21%. Most difficulties devel- 
oped withirrthe first 5 months and in gener- 
al were eas y managed. However, problems 
such as recalcitrantdeakage, difficulty with 
changing tle prosthesis, and dislodgment 
of the prosthesis ied to permanent tra- 
cheoesophageal puncture tract closure in 
18 patients 17%). 

(Arch C-olaryngeo! Head Neck Surg. 
1991;117:1773-1276) 


À iti Vico puncture (TEP) 


with the use of a voice prosthesis 
has become a preferred method of 
voice restoration after total laryngec- 
tomy sine the introduction of the tech- 
nique by Singer and Blom.’ Originally 
described as a delayed or secondary 
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procedure, primary TEP at the time of 
laryngectomy” as well as TEP usage 
after laryngopharyngectomy and eso- 
phagectomy" have expanded its 
usefulness. 

Problems related to TEP have been 
reported by various authors" and 
inelude mediastinitis, cellulitis, neck 
abscess, cervical osteomyelitis, cervi- 
cal spine fracture, leakage, aspiration 
pneumonia, enlarging fistula, aspira- 
tion of the prosthesis, fistula migra- 
tion, false passage creation, esophage- 
al perforation, esophageal stenosis, 
bleeding, spasm, prosthesis dislodg- 
ment, accidental tract closure, mucosi- 
tis, crusting, sputum or mucus block- 
age of the prosthesis, stomal stenosis, 
tracheostoma diverticulum, hypertro- 
phic scarring and stenosis of TEP 
tract, fungal erosion of the prosthesis, 
allergy to tape or the prosthesis, and 
difficulty using TEP speech owing to 
poor hand-eye coordination and irregu- 
lar stomal contour. The rate of compli- 
cations ranges from 20% to 72% and 
has not been found to be increased 
after radiotherapy" "" or in primary 
vs secondary TEP.” Long-term follow- 
up may be necessary to identify certain 
problems, such as a tracheostoma di- 
verticulum arising 6 years after TEP.” 

This study was undertaken to exam- 
ine long-term trends in problems found 
after primary and secondary TEP that 
followed total laryngectomy and in- 
cludes problem type, incidence, and 
time of onset. 
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PATIENTS AND METHODS 


From 1981 to 1990, thewecords of 247 pa- 
tients who had undergone TEP for voice res- 
toration after total laryngectomy were re- 
viewed for problems due er relating to TEP. 
Patients with primary ard secondary TEP, 
as well as those active, inactive, and de- 
ceased, were included. Patients having un- 
dergone laryngopharyngectomy with or 
without esophagectomy, with flap recon- 
struction, or with gastric pull-up were ex- 
cluded. All patients had been referred to the 
weekly voice restoration clinic, where regu- 
larly spaced continual follow-up was at- 
tempted so that short- and long-term difficul- 
ties could be evaluated. A team consisting of 
attending and resident otolaryngologists, 
speech therapists, and a laryngectomee pa- 
tient liaison (himself a secondary TEP speak- 
er) examined every patient. 

Patients with primary TEP had either myo- 
tomy or lack of closure of ihe constrictor mus- 
cle layer, and candidates with secondary TEP 
all underwent preoperative insufflation test- 
ing and assessment of understanding, motiva- 
tion, manual dexterity, stemal size, and shape. 
If spasm was encountered on insufflation test- 
ing, lidocaine hydrochloride block of the con- 
strictor muscles was performed as well as bari- 
um swallow. Those producing fluent speech 
after lidocaine block without esophageal stric- 
ture underwent myotomy in conjunction with 
secondary TEP and stomaplasty if indicated. 
Secondary TEP was performed with a cervical 
esophagoscope with a fenestra at the tip to 
allow passage of a 16F red rubber catheter, 
directed toward the stomach and secured for 5 
to 7 days before the initial voice prosthesis 
fitting. Patients with primary TEP were fitted 
at least 1 week after resumption of oral intake. 
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Complications of Tracheoesophageal 
Puncture (TEP) 


Complications 


Salivary leakage through TEP tract 
Difficulty changing TEP prosthesis 
Excessive mucus 

Granulation tissue 

Tracheostomal valve difficulties 
Stomal stenosis 

Enlarging TEP tract 

Dislodged prosthesis 19 (8) 
Spasm 15 (6) 
Crusting 9 (4) 
Rapid TEP prosthesis erosion 8 (3.2) 
Difficulty occluding tracheostoma 7 (2.8) 
False passage creation 6 (2.4) 
Aphonia or poor voice 5 (2.0) 
Rash from valve glue 5 (2.0) 
Aspiration of prosthesis 3 (1.2) 
Rash from tape 2 (0.8) 
TEP migration 1 (0.4) 
Esophageal edema 1 (0.4) 
Stomal web 1 (0.4) 


51 (21) 
41 (17) 
36 (15) 
34 (14) 
28 (11) 
26 (11) 
21 (9) 


Total Problem Incidence, % 


«6 6-<12 12-<24 24-<60 >60 
Postoperative Time, mo 


Fig 1.—Total problem incidence vs time of oc- 
currence after tracheoesophageal puncture. 


At each visit, speech characteristics, pa- 
tient facility with TEP and tracheostomal 
valve care and use, patient complaints, and 
problems discovered on examination, such as 
excessive prosthesis length with diminishing 
tracheoesophageal septal thickness postop- 
eratively, were recorded and addressed. The 
following characteristics of TEP speech 
problems were studied: problem type, onset 
after TEP, recurrence or persistence, associ- 
ation with other complications, and method 
of resolution. Data analysis was performed 
using means testing with t statistic for un- 
paired samples and y” analysis of differences 
among proportions. 


RESULTS 


Of the 247 patients studied, 154 had 
undergone primary TEP and 93 had 
secondary punctures performed. Ac- 
tive, inactive, and deceased patients 
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Fig 2.—Incidence of four most common problems vs time of occurrence after tracheoesophageal 
puncture (TEP): salivary leakage through TEP tract (solid bars); difficulty changing voice prosthesis 
(darkly hatched bars); excessive mucus (shaded bars); and granulation tissue (lightly haiched bars). 


numbered 177, 38, and 32, respective- 
ly. Mean follow-up was 18.4 months 
and did not differ significantly from 
that of those patients having problems 
(21.4 months) or between patients with 
primary (19.4 months) and secondary 
TEP (16.8 months). One hundred fifty- 
eight patients were followed up for at 
least 6 to 12 months, 114 for at least 12 
to 24 months, 65 for at least 24 to 60 
months, and 18 for more than 60 
months to 108 months. 

One hundred thirty-six patients had 
at least one complication, for an inci- 
dence of 55%. The types of problems 
and their incidences are given in the 
Table. Patients with primary and sec- 
ondary TEP experienced similar rates 
of complications, 51% and 61% (not 
significant by x° analysis). As depicted 
in Fig 1, the problem rate fell from 
70% in the first 6 months following 
TEP to 35% during the second 6 
months, to 40% for the subsequent 1 
and 3 years. When the four most com- 
mon individual problems are consid- 
ered, the trends show differing pat- 
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terns, eg, the rate of leakage 
diminishing more steeply over time 
than the other three (Fig 2). 

Of those with problems, 32% experi- 
enced one, 38% had two, and the re- 
maining 30% had three to six. There 
were clearly some difficulties that led 
to the development of other problems. 
Dislodgment of the prosthesis resulzed 
in TEP tract closure in 13 cases, while 
the remaining six had their tracts suc- 
cessfully recannulated by physicians 
and the prosthesis reinserted. The ap- 
pearance of granulation tissue in the 
TEP tract produced difficulties in 
changing the prosthesis in six cases, 
with dislodgment in one. Difficulty in 
changing the prosthesis led to dislocg- 
ment and tract closure in five patients 
and false passage creation in three. 
Recurrent or persistent salivary leak- 
age resulted in elective TEP tract clo- 
sure in six cases, while enlarging TEP 
fistula was associated with leakage in 
two. Stomal stenosis made changing 
the TEP prosthesis extremely labori- 
ous in one patient. 
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Recurren or persistent complica- 
tions were acted in 28 cases: leakage 
(11); diffie]ty changing prosthesis 
(seven); granulation tissue (five); diff- 
culty occluGng stoma (three); mucus 
occluding prosthesis valve (two); dis- 
lodgment (one); crusting (one); and sto- 
mal stenosi (one). The TEP tract clo- 
sure oecurr-d in eight cases. 

Spasm w-s noted in 15 patients, 12 
in the prirary TEP group (8%) and 
three in thesecondary TEP group (396; 
not significant). Four cases resolved 
spontaneou-ly within 2 months follow- 
ing TEP ater repeated practice ses- 
sions with speech therapists. Two pa- 
tients were treated with diazepam and 
their problems resolved subsequently. 
Myotomy was successfully performed 
in four patients, whereas two patients 
had cencoraitant esophageal stenosis 
and resporrled well to dilatation. One 
patient after primary TEP elected to 
have dosue- of the TEP rather than 
myotomy “or lack of voice due to 
spasm. Anether died of cardiac disease 
before prq@pesed myotomy, while a 
third suffered stomal and pulmonary 
recurrence and died of disease before 
myotomy was performed. 

Overall, 30 patients (12%) had clo- 
sures of tacir TEP tract. One each 
underwent elective closures due to 
spasm wit. failure to produce speech, 
inability tc understand and coordinate 
usage of TEP prosthesis, and patient 
dissatisfacion with persistent crusting 
around the TEP site. Four others were 
unhappy vith their voice quality and 
TEP mairtenance requirements. Six 
cases of recurrent or persistent sali- 
vary leak.ge required closure, with 
three cloœd surgically. Dislodgment 
occurred <eidentally in 18 patients; 13 
elected tc have repuncture. Of the 
latter, one suffered persistent leakage 
and opted for elective closure. There- 
fore, a tæal of 18 patients (7%) ulti- 
mately had permanent closure of their 
TEP. | 


| 
| COMMENT 


Many cC the problems encountered 
in patients with TEP ean be tackled 
logically and resolved successfully.” In 
assessing salivary leakage, examina- 
tion of the TEP tract while the patient 
is duinkira reveals whether the leak- 


Arch Otola sngol Head Neck Surg — Vol 117, November 1991 


age is through or around the prosthe- 
sis. An incompetent prosthesis valve 
may be due to erosion or wear, which 
requires replacement, or to inspissated 
mucus that hinders valve closure. If 
the tract is overly loose around the 
prosthesis, cauterization of the tract 
with silver nitrate, leaving a smaller 
catheter (eg, 14F) than the prosthesis 
in place for up to 1 to 2 weeks, is tried 
initially. If leakage persists, use of a 
larger-diameter prosthesis (eg, 20F) 
may be successful. Collagen injection" 
was attempted in one case of recurrent 
and persistent leakage at 34 months 
but did not allay the problem. Last, 
elective closure may be necessary, by 
spontaneous or surgical means, as 
needed. 

Diffieulty changing the TEP pros- 
thesis may represent a lack of under- 
standing or poor hand-eye coordina- 
tion, which should be evaluated before 
TEP. When difficulty persists despite 
repeated one-on-one sessions under 
the tutelage of an experienced speech 
pathologist and using a large catheter 
to stent the tract for at least 15 min- 
utes before insertion, other factors 
must be considered. Stomal stenosis 
and a deep TEP site away from the 
superior mucocutaneous junction di- 
minish visualization and restricts in- 
sertion angles. Stomaplasty and elec- 
tive closure with repuncture may be 
required. The TEP tract that changes 
its angulation or develops a bend in its 
pathway can be recognized by direct 
examination to instruct the patient in 
modifieation of insertion practices. 
Those with sensitive tracheas and in- 
traetable coughing during prosthesis 
change may benefit from use of a local 
anesthetic spray. In one case, web 
formation at the superior stoma par- 
tially obscuring the TEP site from 
direct view was excised to facilitate 
TEP prosthesis change. 

Thick or inspissated secretions, par- 
ticularly after radiotherapy, and food 
may accumulate above the TEP and 
block airflow or lodge in the valve area 
of prostheses, producing failure of 
valve opening, especially in the low- 
pressure prosthesis type. This process 
can occasionally cause the valve to 
stick in an open position, resulting in 
leakage. Mucolytic agents have not 
been especially helpful in our hands for 


Tracheoesophageal Puncture— Wang et al 


this problem. Frequent cleaning of the 
prosthesis, maintenance of hydration, 
and chasing thick foods and secretions 
with thin liquids are beneficial. 

Polypoid tissue forming at the inferi- 
or TEP tract may prolapse into the 
inferior air port, thus blocking airflow 
and prosthesis insertion. Excisional bi- 
opsy usually reveals granulation tissue 
and sometimes overlying pseudoepith- 
eliomatous hyperplasia. Silver nitrate 
cautery, submucosal steroid injection, 
longer prostheses, or prostheses with- 
out inferior air ports are used to pre- 
vent recurrences. As this problem is 
likely the result of irritation from the 
sharp edge of the inferior air port 
abrading the tract during use, newer 
prostheses without inferior air ports 
should improve this situation. 

Stomal stenosis is treated by stoma- 
plasty and the use of soft silicone sto- 
mal vents to stent the stomal opening. 
Stomaplasty is performed by increas- 
ing the truncation angle of the tracheal 
stump, allowing the trachea to face 
more anteriorly, when possible, and 
the employment of lateral and inferior 
V-Y advancement flaps. The stomal 
vent has a superior cutout to allow 
communication with the TEP tract and 
is used as initial treatment when steno- 
sis is not severe, as well as 
after stomaplasty tc help prevent 
recurrence. 

Those patients with irregular stomal 
contours and/or difficulty occluding 
their stomas are often helped by the 
placement of a tracheostoma valve 
housing around the stoma, or by a 
stoma vent to provide a flat rounded 
surface for occlusion. Custom housing 
and occlusal devices may be necessary 
in extreme cases. ™” 

Tracheostoma valve problems gen- 
erally have to do with ineffective se- 
curing of the valve housing to the skin 
and excessive back pressure, with con- 
sequent air leakage. Patients with ir- 
regular peristomal contours, oily skin, 
and skin sensitive to the adhesives 
used are particularly affected. Sever- 
ing the medial sternal heads of the 
sternocleidomastoid muscle at the time 
of stomal creation or revision assists in 
creating a flatter peristomal surface, 
facilitating valve housing placement. 

A dislodged prosthesis causes great 
anxiety in patients when the prosthe- 
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sis cannot be reinserted. Patients are 
instructed to carry smaller catheters 
at all times to keep the fistula patent 
and prevent aspiration of saliva. How- 
ever, false passages have been created 
by patients and physicians attempting 
to cannulate the tract forcefully. The 
smallest catheter that can be intro- 
duced with minimal pressure is placed, 
with its location in the esophagus con- 
firmed by listening to swallowing 
through the catheter. The tract is then 
progressively dilated with successively 
larger catheters. If a catheter is unable 
to be passed without force, the fistula 
is allowed to close while the patient is 
monitored for aspiration and repunc- 
ture is performed at a later date. 

An increase in crusting of the tra- 
cheostoma around the TEP site is a 
natural consequence of the procedure. 
The delivery of humidified air to the 
trachea with stomal coverings that 
contain wet gauze or are adherent to 
the stomal edges to retain expired 
water vapor, a bedside humidifier, and 
application of peristomal ointment may 
reduce crusting, but self-cleaning with 
forceps is important. One patient in 
this series elected to have TEP closure 
as a result of excessive crusting. 

Weak or inconsistent voice, at times 
similar to TEP speech with spasm, is 
not uncommen shortly after primary 
TEP at laryngectomy, with postopera- 
tive inflammation and edema. Im- 
provement usually occurs within 2 
months of practicing TEP speech and 
neck musculature relaxation tech- 
niques with speech therapists under 
these circumstances. Muscle relaxants 
such as diazepam may be helpful. Ex- 
amination should rule out the use of 
excessive occlusal pressure collapsing 
the esophagus above the TEP site, 
preventing airflow; use of a tracheos- 
toma valve may improve speech in 
these instances. An  esophagram 
should be obtained to assess for steno- 
sis or stricture. When spasm is present 
on preoperative insufflation test or is 
persistent after primary TEP, local 
anesthetic injection of the constrictor 
muscles in the anterior midline is per- 
formed to ensure that myotomy is indi- 
cated. All myotomies done in this se- 
ries have been successful in producing 
TEP speech without spasm. 

Aspiration of the prosthesis oc- 


curred three times in our patients. 
Once this happened during a counsel- 
ing session, and the speech therapist 
was able to extract the prosthesis from 
the trachea when the patient coughed. 
Two others required bronchoscopic re- 
trieval. It is important to stress that 
the strap on the prosthesis not be 
released until the prosthesis is defi- 
nitely seated in its tract. 

One case of pharyngeal edema caus- 
ing dysphagia and loss of TEP speech 
was noted 11 months following second- 
ary TEP. The patient had an irregular, 
oval stoma requiring high digital pres- 
sures to occlude without air leakage 
and did not follow up regularly. The 
tracheoesophageal septum had dimin- 
ished in thickness, resulting in a pros- 
thesis that had become too long and 
was traumatizing the posterior esopha- 
geal wall. Marked edema of the esoph- 
ageal wall and mucosal irregularity 
were noted on esophagram and at 
esophagoscopy. A biopsy specimen 
showed pseudoepitheliomatous hyper- 
plasia. Symptoms resolved with rest 
from TEP speech and subsequent use 
of a correct-length prosthesis with a 
tracheostoma valve housing to aid in 
occlusion. 

Rapid deterioration of prostheses 
has been linked to fungal colonization 
and erosion." Treatment concentrates 
on frequent cleaning of the prosthesis 
and soaking in hydrogen peroxide. 
Topical antifungal therapy such as nys- 
tatin (Mycostatin) swish and swallow 
has been inconclusive and difficult to 
maintain long-term. 

Primary TEP is our preferred meth- 
od of voice restoration after total lar- 
yngectomy when circumstances permit 
and the tracheoesophageal septum in 
the area of the proposed TEP is undis- 
turbed. Enthusiasm for this procedure 
and secondary TEP for those dissatis- 
fied with alternative methods of voice 
restoration is tempered only by the 
realization that many of these patients 
will have adjustment difficulties and 
occasional ongoing problems related to 
their TEP. Fortunately, straightfor- 
ward approaches to these problems are 
generally successful. 
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Intrathecal Narcotics for Relief of Pain From 
Head and Neck Cancer 
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* We desaribe our experience with nine 
patients wit- head and neck pain of malig- 
nant or.gin v ho were treated with continu- 
ous low-dos intrathecal morphine via a 
lumbar cath-ter and implantable subcuta- 
neous drug eelivery pump. All patients had 
failed prior sttempts at oral narcotic pain 
control due poor pain control or 
intolerable sie effects. Using a visual ana- 
logue scale where the most severe pain is 
rated as 10 end no pain is rated as 0, the 
mean visual amalogue scale was reduced 
from 7.6/10 (ange, 5 to 10/10) before im- 
plantation to 1.9/10, 2.0/10, and 0.5/10 at 1 
week, 1 monta, and 2 months after implan- 
tation, respecsively. Complications were ac- 
ceptable. We zanclude that intrathecal ad- 
ministration =f morphine is a safe and 
effective mears-of pain control. This meth- 
od deserves serious consideration in pa- 
tients with ir-ractable pain secondary to 
head anc neck malignancy. 

(Arch Otol.ryngo! Head Neck Surg. 
1991;:117:1277-1280) 
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| patients with unresectable head 
and neck cancer, pain control is an 
important component of palliation. 
Since head and neck cancer tends to 
recur locally or metastasize regionally, 
the pain is most often within the head 
and neck region.' While the majority of 
patients with pain related to head and 
neck cancer obtain adequate pain con- 
trol using conventional treatment (oral 
narcotic and nonnarcotic analgesics), a 
significant percentage of these pa- 
tients will fail due to inadequate pain 
relief or intolerance of analgesic side 
effects. These patients experience a 
severe decline in their quality of life 
and are frustrating clinical problems. 
When a patient with cancer fails to 
obtain pain relief with conventional 
therapy, secondary procedures should 
be considered. Long-acting sensory 
nerve blocks can be used for pain local- 
ized to one or several adjacent derma- 
tomes. Unfortunately, in the head and 
neck sensory innervation often arises 
from multiple cranial or cervical 
nerves. Thus, single nerve blocks typi- 
cally fail to relieve pain or simply 
unmask pain in the distribution of an- 
other unblocked nerve. In addition, 
pain from head and neck cancer is 
often bilateral and bilateral block of 
the glossopharyngeal or vagus nerve is 
contraindicated due to difficulties with 
aspiration and swallowing." In these 
situations various neurosurgical proce- 
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dures have been attempted. Most 
neuroablative procedures have severe 
drawbacks; they are invasive, often 
requiring craniotomy, and they may 
produce major functional deficits sec- 
ondary to large areas of anesthesia. 
This morbidity is not justified in situa- 
tions where pain relief is of limited 
duration due to continued tumor 
growth. =” 

Intraventricular, intrathecal, and 
epidural administration of narcotics re- 
lieves pain by stimulation of stereospe- 
cific opiate receptors in the spinal cord 
and brain stem." Lenzi et al^ used 
intraventricular morphine in 38 pa- 
tients with intractable pain secondary 
to head and neck cancer and achieved 
good to excellent pain relief in 97% of 
patients. This route is relatively inva- 
sive, requiring insertion of a catheter 
into the lateral ventricle and dosing 
through percutaneous puncture into a 
subcutaneous reservoir. The intraven- 
tricular route has been preferred be- 
cause it has been stated that adminis- 
tration of opiates via either the lumbar 
intrathecal or lumbar epidural route is 
ineffective in head and neck pain.” 
However, Sullivan and Cherry” have 
reported one case of relief of head and 
neck cancer pain using lumbar epidural 
administration of morphine. 

The Oregon Health Sciences Univer- 
sity, Portland, experience with lumbar 
intrathecal opiate administration for 
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Fig 1.—SynchrcMed implantable drug delivery 
pump. 


intractable head and neck cancer pain 
began serendipitously. A patient with 
intractable head and neck pain from 
metastatic facial melanoma underwent 
emergency laparotomy. An epidural 
catheter was placed for continuous in- 
fusion of fentanyl to relieve postopera- 
tive abdominal pain. Unexpectedly the 
patient achieved complete relief of his 
head and neck pain. He subsequently 
underwent placement of a permanent 
lumbar intrathecal catheter and a im- 
plantable subcutaneous drug delivery 
pump (SynchroMed, Medtronic Inc, 
Minneapolis, Minn) (Fig 1) This al- 
lowed for continuous intrathecal deliv- 
ery of narcoties, and the patient re- 
ceived excellent pain relief until his 
death 4 months later. This approach 
has since been used in nine patients 
with intractable pain from head and 
neck cancer. We present the results of 
our experience with this new and valu- 
able technique. 


MATERIALS AND METHODS 


A retrospective review of all patients with 
head and neck cancer pain who had drug 
delivery pumps implanted for intrathecal 
morphine irfusion was undertaken. To be 
considered for drug delivery pump implanta- 
tion, all patients had to have intractable pain 
from malignant tumors in the head and neck 
region. All patients had to have failed to 
obtain adequate pain relief from maximal 
therapy with oral narcotic and nonnarcotic 
analgesies or have intolerable side effects 





Table 1.—Characteristics of Patients Undergoing Implantation * 





2 


5 


6 


7 


8 


T2, NO, MO, SCCA,L 
retromolar trigone 


T3, N2b, MO, SCCA, 
L base of tongue 

T4, NO, MO, sinona- 
sal CA, L ethmoid 
sinus 

Malignant fibrous 
histiocytoma, L 
neck 

T2, NO, MO, SCCA, L 
oral tongue 

T3, NO, MO, SCCA, 
R tonsil 

T4, N1, MO, SCCA, 
R tonsil 

T2, NO, NO, SCCA, 
floor of mouth 

T1, N1, MO, SCCA. 





Surgery, radiation, 
chemotherapy 


Surgery, radiation 


Surgery, radiation, 
chemotherapy 


Surgery, radiation 


Surgery, radiation, 
chemotherapy 


Surgery, radiation, 
chemotherapy 


Chemotherapy 


Surgery, radiation, 
chemotherapy 


Surgery, radiation 


Recurrence, L sub- 
mandibular trian- 
gle 


Recurrence, L base 
of tongue 


Recurrence, L hard 
palate 


Recurrence, L neck 


Recurrence, L bra- 
chial plexus 


Recurrence, R retro- 
pharyngeal nodes 


Primary 


Recurrence, R para- 
pharyngeal space 


Recurrence, base of 


Pre- Site of 
Site of implantation Lesion Site-of 
Patient Primary Treatment Causing Pain Pain 


L jaw 


L base of tongue 


L eye andamaxilla 


L neck 


L shoulder 


R neck 


R temporomandibu- 
lar joint 
R ear and neck 


R neck 


R retromolar 
trigone 


skull 





* SCCA indicates squamous cel' carcinoma; CA, carcinoma. 


from those medications. All patients were 
judged not to be candidates for palliative 
surgery, chemotherapy, or radiation and 
were judged to have at least a 3-month life 
expectancy, as it was believed that a perma- 
nently implanted pump was cost-effective 
only in patients with greater than a 3-month 
life expectancy. " Any lesion obstructing flow 
of the cerebrospinal fluid w:thin the spinal 
column was an absolute contraindication to 
pump implantation. Before beginning thera- 
py all patients underwent complete physical 
and psychologic examinations by the Oregon 
Health Sciences University Pain Manage- 
ment Clinic. 

Patients judged to be candidates first un- 
derwent a therapeutic trial ef lumbar epidu- 
ral narcotics. A lumbar epidural catheter was 
placed and a continuous infusion of morphine 
sulfate was started. Pain was assessed twice 
daily by means of a visual analogue scale 
(VAS) where no pain was scered as 0 and the 
most severe pain was scored as 10. In addi- 
tion, patients were assessed for the side ef- 
fects of sedation: respiratory depression, 
pruritus, and urinary retention. The continu- 
ous morphine infusion was gradually in- 
creased until the patient received maximum 
pain relief or experienced unacceptable side 
effects. If in the judgment af the patient and 
physician substantial pain relief without un- 
acceptable side effects was achieved and 
maintained for 3 days with the trial of lumbar 
epidural morphine, the pat:ent was accepted 
for permanent implantation of a lumbar in- 
trathecal catheter and subcutaneous drug 
delivery pump. 
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Permanent implantation wasperformed in 
the operating room. The intrathecal cataeter 
was inserted percutaneously via either the 
L2-3 or L3-4 interspaces. Catheter place- 
ment was confirmed fluoroscopically and by 
the return of cerebrospinal fluid. A sukcuta- 
neous pocket was then created on the anteri- 
or abdominal wall to receive the implantable 
drug delivery pump. The right-side was usu- 
ally chosen so as not to interfere with later 
gastrostomy placement should it be neces- 
sary. The intrathecal catheter was then tun- 
neled subcutaneously around the flank and 
connected to the pump. The pump reservoir 
was filled with morphine sulfate. Given the 
approximately 10-fold greater-poteney of in- 
trathecal narcoties compared with epidural 
narcotics, the pump was set to deliver a con- 
tinuous infusion of 10% of the-«drug required 
for pain relief during the epidural trial. 

While in the hospital, patients underwent 
daily assessment of pain and side effects us- 
ing the VAS. As outpatients, assessment 
was done by clinic visits or a home health 
nurse, and data were collected at least 
monthly. If pain relief was inadequate or side 
effects intolerable, the rate of infusion was 
altered by means of a transcutaneous radio- 
frequency programming system. The reser- 
voir of the implantable infusion pump was 
refilled as needed by percutaneous puncture. 

Data relating to primary tumor site, initial 
therapy, before- and after-implantation VAS 
values, duration and rate of morphine infu- 
sion, complications, and number of hospital- 
izations for pain control after implantation 
were collected. 
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One Week One Month Two Months 
Pre- After After After 
implantation Implantation Implantation Implantation 
Patient VAS VAS VAS VAS 


9/10 NA 


5/10 0/ 10 


2 19/ 10 0/ 10 2/10 2/10 
3 8/10 4/10 2/10 NA 
4 7.5/ 10 2/10 0/10 NA 
5 5/10 0/10 1/10 0/10 
6 8/10 0/10 1/10 0/10 
7 7/10 4/10 0/10 0/10 
8 8/10 3/10 1/10 NA 
9 10/10 4/10 2/10 NA 
Mean 7.58/10 1.9/10 2.0/10 0.5/10 


* VAS indicat-s visual analogue scale; NA, not available. 


Table 3.—Duration of Infusion and Morphine Infusion Rates * 


Two-Month 
Infusion 
Rate, mg/h 


One-Month 
Infusion 
Rate, mg/h 


One-Week 
Infusion 
Rate, mg/h 
0.182 

0.24 


Duration 
of Infusion, 


0.96 
1.92 
0.12 
0.125 


1.59 4.57 


* NA indicates mot available. 


RESULTS Table 3 shows the total duration of 
intrathecal narcotic therapy and the 
rate of morphine infusion at 1 week, 1 
month, and 2 months after implanta- 


tion. The shortest duration of treat- 


Nine patents underwent implanta- 
tion of drug delivery pumps for contin- 
uous intratkeeal infusion of morphine. 








Informatior regarding the site of pri- 
mary, treatment given before pump 
implantatioa, site of lesion causing 
pain, and se of pain are shown in Ta- 
ble 1. 

Before implantation, 1 week after 
implantatioa, and monthly after im- 
plantation VAS for all patients are 
presented in Table 2. The mean preim- 
plantation, 1 week, 1, and 2 months 
after implantation VAS scores are giv- 
en in Table 2 and Fig 2. The mean 
preimplantation VAS score for all pa- 
tients was 7.6/10. The mean VAS 
scores for all patients were 1.9/10, 
2.0/10, and 9.5/10 at 1 week, 1 month, 
and 2 mon hs after implantation, re- 
spectively. These results show a 
marked de-rease in pain after pump 
implantation. 


ment was 30 days and the longest was 
84 days. None of the patients achieved 
the 3-month survival expected of them 
prior to pump implantation. It can be 
seen from Table 3 that all patients 
except patient 7 required the rate of 
infusion to be increased to maintain 
adequate pain control. In all patients 
except patient 5 this increase was mod- 
est; however, patient 5 required con- 
tinual increases in her infusion rate. 
Eventually patient 5 required her rate 
to be increased to 17 mg/h of morphine: 
however, this did not exceed the capa- 
bilities of the infusion pump. Figure 3 
describes the mean rate of morphine 
infusion at 1 week, 1 month, and 2 
months after implantation. 

Three complications related to ther- 
apy occurred. Patient 2 was chronical- 
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Fig 2.—Mean visual analogue scale vs time of 
implantation. 
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Fig 3.—Mean morphine dcse vs time after 
implantation. 


ly anticoagulated because of a pros- 
thetic heart valve and developed a 
hematoma at the site of implantation of 
the pump in the anterior abdominal 
wall. This required evacuation but no 
lasting side effects were noted. Patient 
1 developed a self-limited episode of 
urinary retention that required cathe- 
terization. The most severe complica- 
tion also occurred in patient 1: the 
intrathecal catheter kinked 1 month 
after implantation and obstructed the 
delivery of narcotic. This is reflected in 
her VAS scores in Table 2. The patient 
died while awaiting exploration and 
repair of her catheter. No episodes of 
respiratory depression or pruritus 
were noted. No patient required read- 
mission to the hospital after pump 
implantation for pain control. 


COMMENT 


The discovery of opiate receptors in 
the spinal cord and brain stem has 
revolutionized methods of pain control. 
By delivery of narcotics*to these recep- 
tors pain can be relieved without many 
of the side effects of systemic narcot- 
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Fig 4. —SynchroMed programming system; right 
foreground, pump; left foreground, radiofre- 
quency transducer. 


ies. This method has been widely em- 
ployed for the relief of postoperative 
pain from obstetrie, abdominal, and 
thoracic surgery and has been used to 
treat chronic pain from abdominal and 
pelvic tumors." 

When intraspinal opiates are admin- 
istered pain is relieved by activation of 
stereospecific receptors present in the 
dorsal horn of the spinal cord at the 
dermatomal level of the pain." These 
receptors are also present in the senso- 
ry spinal nuclei innervating the head 
and neck," but it was believed impossi- 
ble to obtain therapeutic narcotic lev- 
els in the rostral spinal cord and brain 
stem via the lumbar route without 
producing life-threatening respiratory 
depression.^ Sullivan and Cherry," 
however, showed that head and neck 
pain can be relieved by epidural mor- 
phine delivered via the lumbar route. 
In addition, they measured the mor- 
phine level in the cervical cerebrospi- 
nal fluid 3 hours after administration 
and found the level to be 55 ng/mL. 
The predicted therapeutie level of ce- 
rebrospinal fluid morphine for pain re- 
lief is 50 to 100 ng/mL." 

The lumbar epidural route produces 
spinal narcotic analgesia by delivering 
narcotic into the epidural space. The 
narcotic then diffuses across the dura 
to reach the spinal cord. By contrast, 
placement of an intrathecal catheter 
bypasses the diffusion step and gives 
analgesia with use of only approxi- 
mately 10% of narcotic needed by the 


1280 


epidural route. The primary side ef- 
fects reported with the use of intraspi- 
nal narcotics are respiratory depres- 
sion, somnolence, pruritus, and 
urinary retention." The most feared 
complication of intraspinal narcotics is 
respiratory depression. The incidence 
of this complication is low, probably on 
the order of 0.1% to 0.2%. All fatal 
cases of respiratory depression have 
occurred in postoperative patients. In 
contrast no life-threatening incidences 
of respiratory depression have been 
seen in patients receiving intraspinal 
narcotics for chronic pain.” This is 
probably because these patients have 
been taking large doses of systemic 
narcotics prior to using the intraspinal 
route and have a significant narcotic 
tolerance. 

The drug delivery pump used in our 
series is a totally implantable delivery 
system that can be refilled by percuta- 
neous puncture and reprogrammed 
with a transcutaneous radiofrequency 
programming head similar to a cardiac 
pacemaker (Fig 4). The pump can be 
programmed to deliver a continuous 
infusion or to change the rate of infu- 
sion according to a programmed sched- 
ule. When filled with medication of the 
appropriate concentration, the pump 
reservoir contains enough drug to last 
several months. The advantages of this 
system are its fully implantable nature 
that reduces infection, its ability to 
contain several months of medication, 
and its low maintenance cost after 
implantation. 

We have used a totally implantable 
pump to deliver continuous intrathecal 
morphine to nine patients with in- 
tractable pain secondary to head and 
neck cancer. All patients achieved 
marked pain relief from the time of 
pump implantation until their death. 
The total time of therapy ranged from 
30 to 84 days. Only three complications 
were seen: one hematoma at the pump 
implantation site, one episode of uri- 
nary retention, and one catheter mal- 
function secondary to kinking. No epi- 
sodes of respiratory depression were 
seen. We believe that this system is a 
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viable alternative for these patients 
with head and neck cancer who do not 
achieve adequate pain relief using con- 
ventional oral narcotic and nonnarcotic 
analgesics. 
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Intracellular Calcium Changes Associated 
With In Vitro Lymphokine-Activated Killer 
and Natural Killer Cell Cytotoxicity 


Brian B. E-irkey, MD; Geneva M. Omann, PhD; Gregory T. Wolf, MD 
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| 
è Interleukin 2~activated peripheral 


blood lymphocytes (lymphokine-activated 
killer [LAK cells) have been shown to lyse 
tumor cels in a monspecific fashion. Al- 
though the mechenisms involved in this 
cell-mediased lysis are unknown, previous 
work has shown that T-lymphocyte—medi- 
ated cytol-sis is associated with massive 
fluctuatiors in the intracellular calcium con- 
centration within target cells. Studies were 
undertaker to determine whether intracellu- 
lar calcium concentration changes were as- 
sociated with LAK-mediated cytotoxicity 
and to deermine the effects of calcium 
channel beockade on in vitro cell-medi- 
ated cytotaxicity. Natural killer (NK) and 
LAK cell Cycctoxicity in vitro were measured 
against head and neck squamous cell carci- 
noma (UNSCC-11a and UMSCC-38) and 
Daudi cell ines. Assays were performed in 
parallel wih flow cytometry to measure 


pee nterest has recently focused 

on the activity of the cytotoxic 
T lympho-ytes that proliferate in re- 
sponse to he lymphokine interleukin 2 
(IL-2). These lymphocytes, called lym- 
phokine-adivated killer (LAK) cells, 
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changes in intracellular calcium concentra- 
tion within the target cells. Compared with 
NK cells, LAK cells showed enhanced cyto- 
toxicity against the UMSCC-11a and Daudi 
lines but not the UMSCC-38 cell line. Both 
NK and LAK cell cytotoxicity against all the 
target cell lines directly paralleled signifi- 
cant increases in calcium concentration in 
the target cells. The addition of verapamil 
hydrochloride inhibited the rise in intracel- 
lular calcium concentration in the sensitive 
target cells and significantly inhibited both 
NK and LAK cell cytotoxicity in all the cell 
lines. The NK cell activity was more sensi- 
tive than LAK cell activity to verapamil 
inhibition. These data suggest that changes 
in the target cell calcium concentration are 
early and important events in both NK and 
LAK cell cytotoxicity in vitro. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1281-1286) 


represent a heterogeneous population 
of non-major histocompatibility com- 
plexes (MHC)-restricted killer lym- 
phocytes that can lyse fresh and cul- 
tured tumor cells. The LAK cells, 
combined with intravenously adminis- 
tered IL-2, have been shown to medi- 
ate the regression of established tu- 
mors in animal models and in some 
human malignant neoplasms.? We have 
observed rare tumor regressions in a 
small number of patients treated with 
IL-2 for head and neck cancer? How- 
ever, the mechanisms involved in LAK 
cell cytotoxicity and the susceptibility 
to LAK cell cytotoxicity in vivo or in 
vitro remain unknown. 

Cytotoxie T-cell lymphocytes 
(CTLs) are lymphocytes that exhibit 
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target-specific cellular immunity. Only 
recently has the molecular basis of 
their activity been elucidated. An im- 
portant component of the T-cell cyto- 
lytic granule, termed perforin, was 
purified by Masson and Tschopp' in 
1985 and found to aggregate in target 
cell membranes to form pores in the 
presence of extracellular caleium. The 
induced cytolysis was believed to be 
due to the influx of extracellular sub- 
stances, ie, osmotic lysis, via perforin 
release, 

However, Young et al and Oster- 
gaard et al’ documented caleium-inde- 
pendent cytolysis without the release 
of cytolytic granules, and Russell et al’ 
published studies showing that CTL- 
mediated cytolysis was more apt to be 
secondary to interna] disintegration of 
the nuclear membrane than to osmotic 
changes. Tirosch and Berke? also re- 
ported results that supported the con- 
cept that CTLs could fulfill their cyto- 
lytic potential in the absence of 
perforin secretion, and they suggested 
that the target cell cytoplasm is the 
site of action for calcium, with the CTL 
inducing a calcium-regulated activation 
of the target cell leading to disin- 
tegration. 

This hypothesis was subsequently 
supported by Albritton et al’ in 1988. 
They measured intracellular calcium 
levels in target cells after exposure to 
activated CTLs, both perforin rich and 
perforin deficient, and observed two 
prominent findings: (1) a rapid and 
massive increase in the intracellular 
calcium concentration of the target 
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cells and (2) fragmentation of target 
cell DNA leading to cell death. These 
findings were identical between the 
two CTL populations and suggested 
that increased intracellular calcium 
concentrations within the target cell 
appear to be at least temporally associ- 
ated with CTL-mediated cytolysis. 
The source of this calcium could be 
intracellular or extracellular, depend- 
ing on the target cell involved." 

Similar work has been performed 
with the cells involved in natural killer 
(NK) cell-mediated cytotoxicity, ie, 
NK cells. Like LAK cells, these cells 
lyse target cells in a non-MHC-re- 
stricted manner However NK cell 
cytotoxicity appears to have both calci- 
um-dependent and caleium-indepen- 
dent components. Possible mediators 
of NK cell activity include perforin, 
NK cell cytotoxic factors, and serine 
esterases, but the exact mechanism of 
target cell death has not been ad- 
dressed." It remains unclear whether 
the changes observed with CTL-in- 
duced cytotoxicity hold true for NK 
cells. 

Whether early events in LAK-medi- 
ated cytolysis induce similar changes 
in target cell calcium concentrations as 
seen in CTL-mediated cytolysis is also 
unknown. If similar changes occur, dif- 
ferences in target cell sensitivity to 
LAK cells may be related to alter- 
ations in calcium concentrations within 
the affected target cell. Studies were 
undertaken to determine the relation- 
ship of early intracellular calcium 
changes in target cells to LAK cell 
cytotoxicity in vitro. Both LAK-sensi- 
tive and LAK-resistant squamous cell 
carcinoma lines were studied. Correla- 
tions of the intracellular calcium con- 
eentration with in vitro cytotoxicity 
were determined, and the effects of 
verapamil hydrochloride treatment 
were assessed to determine whether in 
vitro sensitivity or resistance could be 


influenced by calcium channel 
blockade. 
MATERIALS AND METHODS 
Target Cells 


The target cell lines used included two ad- 
herent cell lines and one floating cell line. The 
adherent cell lines, UMSCC-38 and UMSCC- 
11a, are established squamous cell carcinoma 
cell lines derived from patients with squa- 
mous cell cancer of the head and neck. The 
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floating cell line was the Daudi line, a NK 
cell-resistant lymphoma cell line. 

The squamous carcinoma cell lines were 
maintained in Eagle’s minimal essential me- 
dium supplemented with 1% nonessential 
amimo acids, 2 mmol/L of L-glutamine, peni- 
cillin potassium (100 U/L), streptomycin sul- 
fate (100 pg/mL), and 10% heat-inactivated 
fetal calf serum (hereafter called MEM-CM) 
at 37°C in humidified 5% carbon dioxide. Cell 
cultures were maintained until confluency, 
then trypsinized, washed, and passed. 

The Daudi cell line was maintained in 
RPMI 1640 medium supplemented with 1% 
nonessential amino acids, 2 mmol/L of L-glu- 
tamine, penicillin postassium (100 U/L), 
streptomycin sulfate (100 pg/mL), and 10% 
heat-inactivated fetal calf serum (hereafter 
called RPMI-CM) at 37°C in humidified 5% 
carbon dioxide. Cell cultures were main- 
tained until confluency, washed, and passed. 


Effector Cells 


After informed consent was obtained, 
30 mL of heparinized peripheral blood was 
collected by routine venipuncture from a 
healthy volunteer. The volunteer did not 
have a history of cancer or ether illness 
known to compromise the immune response. 
Only one subject was chosen to maintain con- 
sistency of effector lymphocytes during the 
course of many experiments. 

The whole blood was diluted with an equal 
volume of RPMI 1640 medium. Thirty millili- 
ters of diluted blood was layered over 10 mL 
of Histopaque (Sigma, St Louis, Mo) in 
50-mL conical centrifuge tubes. These tubes 
were centrifuged at 400g for 30 minutes. 
Cells at the interface were collected, washed 
three times in medium, and resuspended in 
RPMI-CM. Viability was determined by try- 
pan blue exclusion. 

The cell concentration was adjusted to 
2x10° cells per milliliter and divided be- 
tween two flasks. One flask wassupplement- 
ed with 100 U/mL of human recombinant IL- 
2 (Hoffmann-LaRoche Inc, Nutley, NJ), 
while the other received no other treatment. 
Both flasks were then incubated for 7 days at 
97°C in 5% humidified carbon dioxide. On the 
day the assay was performed, the lympho- 
cyte preparations were washed, viability 
was determined by trypan blue exclusion, 
and the cells were resuspended in RPMI-CM 
at a concentration of 2.5 x 10° cells per millili- 
ter. The two suspensions were designated as 
IL+ (IL-2 stimulated) and IL— (non-IL-2 
stimulated): their activity was recorded as 
LAK and NK cell cytotoxicity, respectively. 


In Vitro Microcytotoxicity 


Tumor cell lines were harvested for chro- 
mium 51 labeling when they were in the log 
phase of growth. The media of all cell lines 
were changed 1 and 2 days before harvest- 
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ing. Cells were harvested, washed, resus- 
pended in RPMI-CM, and counted m a hemo- 
cytometer with trypan blue exclusion to 
determine cell viability and cell count. Cell 
lines with viabilities less than 80% were con- 
sidered unacceptable for testing. In round- 
bottom test tubes, 10° cells were centrifuged 
and resuspended in a minimum of EPMI-CM, 
and 7.4 Bq of "Cr was added (Amersham 
Corp, Arlington Heights, Ill). The-ells were 
incubated for 60 minutes at 37°C. agitated 
every 15 minutes, washed three times, and 
resuspended at 5 x 10° cells per mil iliter. 

Labeled target cells were transferred to 
the inner rows of flat-bottom 96-well plates 
at a concentration of 5 x 10° cells per 100--L 
well. Effector cells (IL+ and IL —) were 
transferred to the plate in 100-1. L aliquots to 
achieve effector-to-target cell ratios of 50:1, 
25:1, 12.5:1, and 6.25:1. Contro! wells for 
minimal and maximal release were prepared 
by adding 100 uL of RPMI-CM or 0.1N hy- 
drochloride, respectively, to wells contain- 
ing target cells. All assays were performed in 
triplicate. The plates were centmfuged -or 
5 minutes at 40g and incubated for4 hours at 
27°C in humidified 5% carbon dioxide. After 
incubation, the plates were centrifuged for 
5 minutes at 400g, and 100 L of the superna- 
tant from each well was removed and count- 
ed in an automated gamma counter (Beek- 
mann 9000, Beckmann Instrumerts, Irvine, 
Calif). 

The percent of specific "Cr release was 
determined with the following formula: per- 
cent of specific release = (experimental re- 
lease — minimal release)/(maximal release- 
— minimal release) where experimental 
release is the amount of "Cr released 
into the supernatant of test wells ‘counts der 
milliliter), maximal release is the activity in 
the wells with hydrochloride, amd mimimal 
release is the activity in the wells with 
RPMI-CM alone. 


Intracellular Calcium Determination 


Intracellular calcium — corsentrations 
({Ca,]) were determined in target cells by 
quantitative fluorescent imaging with calci- 
um ionophores and flow cytometry. Flow cy- 
tometric measurements of calcium concen- 
tration utilized fluo-3 and were based on 
procedures developed by Omann and 
Harter,” with modifications." Briefly, 20 pL 
of 1 mmol/L of fluo-3-AM-DMSO (Molecular 
Probes, Eugene, Ore) was premixed with 
1 uL of 25% Pluronic (Molecular Probes, Eu- 
gene, Ore) (weight per weight), then added 
to2 mL of 5% RPMI-CM (RPMI-CM with5% 
fetal calf serum instead of 10% fetal calf se- 
rum). This was mixed 1:1 with a suspension 
of target cells to yield a final cell concentra- 
tion of 5 x 10° cells per milliliter and a final 
fluo-3-AM concentration of 10 pmol/L. The 
solution was wrapped in aluminum foil for 
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proteetion from lig-t and then was gently 
mixed for 3) minutes. 

Onee lab- led, the various target cells were 
washed three times and resuspended in 5% 
RPMI-CM at 5x1) cells per milliliter. 
Then, 0.25 mL of this suspension was added 
to three sets of tubes (control, IL+, and 
IL —) and @25 mL of the lymphocyte prepa- 
rations wasz en added to the IL+ and IL — 
tubes, and =% RPMI-CM was added to bring 
the total voume to I mL per tube (effector- 
to-target cell ratio, 30:1). The control tube 
with no lymphocytes added was also brought 
to a total vc. ume of 1 mL. The sets of tubes 
containing he attacament lines (UMSCC- 
lla and UMSCC-38)-were then centrifuged 
at 40g for 5 minutes to allow for increased 
target-effecsor cell interaction. The floating 
lines were aot centzifuged. Three sets of 
tubes were then used for flow cytometry af- 
ter ineubatica times o 0, 30, and 60 minutes. 
Incubation cecurred in 37°C humidified 5% 
carbondioxi le: 

A flow œtometer ( FACScan, Becton- 
Dickinson, Mountain View, Calif) was used. 
Each tube was gently vortexed, and the cells 
were analyze for forward scatter, side scat- 
ter, and fluorescence. Fluorescence excita- 
tion was centered at 488 nm, and emission 
was centerec at 530 nm. A baseline reading 
was obtainec (F), then 10 uL of ionomycin 
(6.7 x 10 mol/L) was added, and a reading 
was recordec (F a) w£hin 30 seconds to de- 
termine maxmum flue-3 fluorescence. This 
was followed by the addition of 10 uL of 
cobalt chloride (0.6 moPL), and a reading was 
obtained after a 5 minutes’ incubation at 
room temperature (F) to determine back- 
ground fluroescence. 

Measurements were recorded for 2000 tar- 
get cells. Effector cells were effectively re- 
moved from t. exlata aequisition by live gat- 
ing based om scatter parameters and/or 
intensity of fluorescence. Mean channel num- 
bers for fluorescence were calculated for the 
2000 events acquired; thus, the values repre- 
sent a mean the cells. The mean [Ca,] of 
the target cel for eack time point was then 
calculated wth the following formula: 
(Ca]=K,x(F—F,,, (EF.,,. — E), where 
F min = F oX 0.378and K= 450 nmol/L.” 
Because the Tuoresceat dye is metabolized 
by living celle it is necessary to compare 
caleium measurements after substantial in- 
cubation timesto a control. Each set of tubes 
at a time poim had calzium measurements 
compared witk those oi a control tube and 
reported as pe: ent increase/decrease of the 
[Ca.] a TUM the eentrol cells. 


Calcium Chanrel Blockade 


Intracellularcalcium concentrations and in 
vitro cytotoxiczyin the target cells were also 
determined afterthe addition of verapamil to 
the effector-taxzet cell saspensions. Verapa- 
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mil was freshly mixed as a 0.8-mmol/L solu- 
tion in RPMI-CM and maintained at room 
temperature and protected from the light. 
The lymphocyte preparations described 
above were then suspended in this medium 
after their final wash and immediately before 
their addition to the target cell preparations. 
This achieved a final verapamil concentra- 
tion of 0.2 mmol/L. The effector-target cell 
suspensions then underwent flow cytometry 
to determine target cell [Ca,] and the micro- 
cytotoxicity assay to determine in vitro cyto- 
toxicity, as noted in the study protocol. 

Initial tests with the cell lines did not re- 
veal a change in the fluorescent properties of 
the effector-target cell preparations as a re- 
sult of adding verapamil to the medium. 


Statistical Methods 


In vitro cytotoxicity was determined in all 
three cell lines for both NK and LAK cell 
activity with the microcytotoxicity assay. 
This was done at effector-target cell ratios of 
50:1, 25:1, 12.5:1, and 6.25:1. Comparisons 
between NK and LAK cell activity (with and 
without verapamil) were performed with the 
Wileoxon Signed-Rank test to allow entry of 
all data points. Associations between cell- 
mediated cytotoxicity and rises in target cell 
[Ca,] were determined with Fisher's x analy- 
sis and regression analysis. 


RESULTS 
In Vitro Cytotoxicity 


Dose-response curves of the target 
cells to both IL-2-stimulated (LAK) 
and natural (NK) cell cytotoxicity was 
determined in all three cell lines (Fig 
1). Consistent levels of cytotoxicity in 
all the tumor cell lines for both LAK 
and NK cell activity were achieved at 
an effector-target cell ratio of 50:1. 
Therefore, subsequent correlative as- 
says for cytotoxicity and alterations in 
intracellular calcium concentration 
were performed at an effector-target 
cell ratio of 50:1. 

The in vitro NK cell cytotoxicity 
against Daudi and UMSCC-1la cell 
lines was significantly greater than 
that against the UMSCC-38 cell line 
(P<.05). Interleukin 2-stimulated 
lymphocytes showed enhanced cyto- 
toxicity against both Daudi and 
UMSCC-11a cell lines but not against 
the UMSCC-38 cell line (Table 1). 


[Ca] 


In carefully executed parallel ex- 
periments, the [Ca,] was reproducibly 
measured in the Daudi, UMSCC-11a, 
and UMSCC-38 cell lines at intervals 
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Table 1.—Natural Killer (NK) and 
Lymphokine-Activated Killer 
(LAK) Cytotoxicity * 








Effector Mean + SD 
Target Cell % 
Cell Line — Preparation Cytotoxicity 



















i NK 37.3 + 112 
Daudi { LAK 71.8 + 14.0 
NK 47.4 + 25.3 

UMSCC-11a | LAK 72.8 + 14.4 






NK 23.1 + 11.2 
LAK 18.8 + 20.4 


* The level of cytotoxicity achieved by NK and LAK 
cells in all three tumor cell lines was measured with 
the microcytotoxicity assay. Natural killer cytotoxicity 
against Daudi and UMSCC-1 fa cell lines was signif- 
icantly greater than that agairst the UMSCC-38 cell 
line (P < .05). Interleukin 2—-s:imulated lymphocytes 
showed enhanced cytotoxicity against both Daudi 
and UMSCC-1 1a cell lines, although only the former 
was significant (P < .01). 






UMSCC-38 { 


Table 2.—Resting Values of 
Intracellular Calcium Concentration 
([Ca,]) 


Mean + SD 
[Ca], nmol/L 
54 + 11.7 
79 + 19.2 
87 + 24.1 


Target 
Cell Line 
Daudi 
UMSCC-11a 
UMSCC-38 





before and during the in vitro cytotox- 
icity assays. Resting values for [Ca,] 
are listed in Table 2. 

Increases in the [Ca in target cells 
were noted during cytotoxicity and 
were greatest in those sensitive target 
cells incubated with effector cells for 
60 minutes. Increases in the [Ca,] of all 
target cell lines, induced by the effec- 
tor cells, directly paralleled the levels 
of NK and LAK cell cytotoxicity 
achieved against those cell lines, as 
determined by regression analysis (Fig 
2). Also, high levels ef cytotoxicity 
achieved against a target cell line by 
NK and LAK cells (defined as >50%) 
were significantly and directly associ- 
ated with signifieant increases in the 
[Ca] of the target cell (defined as 
>140% of control value) for all target 
cell lines (P= .02). 


Effects of Calcium 
Channel Blockade 


The addition of verapamil hydrochlo- 
ride (0.2 mmol/L) to the effector-target 
cell suspensions led to a significant 
decrease in NK-induced and LAK-in- 
duced cytotoxicity in all three target 
cell lines: Daudi, UMSCC-lla, and 
UMSCC-38 (Table 3). 
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% Specific Release % Specific Release 


% Specific Release 


50:1 25:1 


Natural killer cell activity was sig- 
nificantly more sensitive to verapamil 
inhibition than was the activity of IL- 
2-stimulated lymphocytes. Verapamil 
inhibition of cytotoxicity was greater 
for NK cells than LAK cells at the test 
concentration, and inhibition of NK 
cell activity occurred at lower concen- 
trations of verapamil than did inhibi- 
tion of LAK cell cytotoxicity. The de- 
crease in the level of NK and LAK cell 
cytotoxicity after the addition of vera- 
pamil (0.2 mmol/L) is listed in Table 4. 





Fig 1.—Representative dose-response curves of natural killer and lym- 
phokine-activated killer cell cytotoxicity for the three target cell lines (Daud: 
[top], UMSCC-1 1a [middle], and UMSCC-38 [bottom]), as determ ned with 
the microcytotoxicity assay. The y-axis represents the cytotoxicity 
achieved by the effector cell against the tumor cell line listed, at the effector- 
target cell ratio indicated on the x-axis. The solid lines represent irterleukin 
2-stimulated lymphocyte (lymphokine-activated killer) cell activity, and the 
broken lines represent the peripheral blood lymphocyte (natural killer) ce | 





activity. 
250 


200 


150 


10D 


[Ca] in Targets vs % Control 


[Ca] in Targets vs % Control 





20 30 40 50 60 70 
% Cytotoxicity 








0 20 40 60 89 100 
% Cytotoxicity 


Fig 2.—Regression analysis for the relationship between the level of 
cytatoxicity achieved by natural killer (top) and lymphokine-activated killer 
(bottom) cells in their targets and the change in the average intracellular 
calcium concentration ((Ca]) measured in the targets compared with a 
control. No change in the target cell [Ca] would represent 100% of the 
control [Ca]. Data from effector-target cell interactions with-all three tumor 
cell lines (Daudi, UMSCC-11a, and UMSCC-38) are represented. The 


12.5:1 
Effector-Target Cell Ratio 


In all cell lines, the decrease observed 
in NK cell activity was significantly 
greater than that observed in LAK cell 
activity. Also, in early experiments in 
which a lower concentration of verapa- 
mil was used (0.1 mmol/L), less robust 
inhibition of NK cell cytotoxicity was 
observed, but no inhibition of LAK cell 
cytotoxicity was seen. 

To determine whether changes in 
target cell [Ca] occurred during the 
reduced cytotoxicity associated with 
verapamil inhibition, flow cytometry 
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straight lines are the best-fit lines, and the curved lines represent 9596 
contidence intervals (P = .03 and r = .67 for both graphs). 


and microcytotoxicity assays were con- 
ducted in parallel after the addit:on of 
verapamil to Daudi-NK and Daudi- 
LAK cell suspensions. This resulted in 
a decrease in the expected NK and 
LAK cell cytotoxicity and showed a 
simultaneous inhibition of the expected 
increase in the [Ca,] within the target 
cells. The observed decreases in NK 
and LAK cell cytotoxicity with verapa- 
mil were 80% and 60%, respectively. 
This accompanied a reduction :n the 
increase in the [Ca] in the Daudi cells. 
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Table 3.— Verapamil-Induced Changes in Natural Killer (NK) and Lymphokine-Activated 


Killer (LAK) Cytotoxicity * 


Effector Cell 
Preparation 


Verapamil Hydrochloride 


Mean + SD 
% Cytotoxicity 
gra = 11.2 
06.8 + 05.5 
71.3 + 14.0 
33.9 + 11.4 
47.4 + 25.3 
14.7 + 12.5 
72.8 + 14.4 
43.4 + 13.7 
29.1 £ 11.2 
02.0 + 01.6 
18.8 + 20.4 
03.9 + 05.5 
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* Plus signdicates the addition of the calcium channel blocker verapamil (0.2 mmol/L); minus sign, without 
the addition c verapam:. All decreases in the level of cytotoxicity achieved by the effector cell preparation as 
a result of the addition ef verapamil are significant (P < .01). 


Table «. —Chanase in Cell-Mediated 
Cy»toxicity With Verapamil 
Hyd 2chloride (0.2 mmol/L)* 


Effector 
Target Ceil 
Preparation 


Decrease in 
Cytototoxicity, 
% 


Cell Line 





*The decrease in ncn-major histocompatibility 
complex-restr&ted cell-mediated cytotoxicity mea- 
sured against the three tumor cell lines as a result of 
the addition of-verapamil to the effector-target cell 
suspensions. læ each tareet cell line, the change in 
natural Killer (MK) activity was significantly greater 
than the-chancs in interleukin 2-stimulated lympho- 
cyte (LAK) acteity (P < .C1). 


In the presence of NK cells, the addi- 
tion of vera »amil resulted in no change 
to the [Ca, of the target cells com- 
pared with a 1.4-foid increase in [Ca] 
observed without verapamil; with 
LAK eells, no change was noted in 
Daudi cell {Ca} ir the presence of 
verapamil compared with a 2.1-fold 
increase in [Ca] without verapamil 
(n=2). 


COMMENT 


The target cell Lnes used in this 
study were chosen because of their 
different sersitivities to NK and LAK 
cell activity. The UMSCC-11a cell line 
is relatively sensitive to both NK and 
LAK cell act vity, the Daudi cell line is 
relatively LK cell sensitive but NK 
cell resistant and the UMSCC-38 cell 
line is beth NK cell resistant and LAK 
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cell resistant. These variations among 
target cells allowed us to examine both 
NK cell cytotoxicity and LAK cell cy- 
totoxicity. It is apparent from our data 
that the cells involved in NK and LAK 
cell activity have differing capacities 
for in vitro cytotoxicity and that the 
expression of these differences de- 
pends to a large degree on the target 
cell involved. The level of cytotoxicity 
within the NK and LAK cell popula- 
tions is also dependent on the effector- 
target cell ratio, as shown by the dose- 
response curves (Fig 1). 

The LAK cell population is an ill- 
defined group of lymphocytes that ap- 
pears to be quite heterogeneous. Some 
authors contend that LAK cells are 
primarily composed of stimulated NK 
cells, while others maintain that LAK 
cells are a subpopulation of lympho- 
cytes proliferating from stem cell lym- 
phocytes." Whatever the makeup of 
the LAK cells, they appear to have 
remarkable cytotoxic potential in vitro 
against some tumor cell lines. This was 
true in our experiments for the 
UMSCC-11a and Daudi cell lines. 

Our study is unique in that it ex- 
plored the mechanism of LAK cytotox- 
icity and focused on the role of target 
cell calcium fluxes in IL-2-stimulated, 
cell-mediated cytotoxicity. Resting 
mean [Ca,] values were determined for 
each of the tumor cell lines. These 
were found to be remarkably constant 
and indieated that [Ca,] could be reli- 
ably measured with our experimental 
protocol. The effect of allowing the 
tumor cells to interact with mononucle- 
ar cell preparations capable of cell- 
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mediated cytotoxicitv was then stud- 
ied, with respect to both the induced 
changes in the [Ca] of the target cell 
lines and the level of cytotoxicity sus- 
tained by the target cell line. These 
measurements were performed in par- 
allel, as the absolute cytotoxicity de- 
termined with separate microcytotoxi- 
city assays of any effector-target cell 
interaction may vary, even though the 
dose-response curve is similar. This 
parallel design allowed a correlation to 
be established between the level of 
cytotoxicity achieved against a target 
cell line and the changes in the [Ca,] of 
the involved target line. 

Consistent with our hypothesis, in- 
creases in the [Ca,] of all the target cell 
lines, induced by both NK and LAK 
cells, directly paralles:ed the level of 
NK-mediated and LAK-mediated ac- 
tivity against those tumor lines. This 
was shown by both regression analysis 
and x^ analysis of the foregoing studies 
and held true for both sensitive and 
resistant cell lines. These data support 
the hypothesis that NK-mediated and 
LAK-mediated eytotoxicity are associ- 
ated with a rise in the [Ca] of the 
target tumor cell and suggest that this 
calcium flux is an earty event in the 
programming of the cell for eventual 
destruction — occurring within the first 
hour after cellular interaction. 

That these calcium changes have 
also been observed with other forms of 
in vitro lymphocyte-target cell interac- 
tions suggests that calcium flux may be 
a common and necessarv event leading 
to cell destruction. These observations 
taken together suggest that the mech- 
anisms regulating [Ca, could signifi- 
cantly influence the responsiveness of 
a target cell to lymphecyte-mediated 
cytotoxicity. 

The absolute [Ca,] measured in the 
target cells affected by marked cyto- 
toxicity was in the 200-nmol/L range. 
With different techniques with which 
the [Ca,] of each target cell was mea- 
sured during the course of CTL-medi- 
ated cytotoxicity, other investigators 
have found [Ca,] in the range of 500 
nmol/L to 1 pmol/L.” This apparent 
inconsisteney can be explained by the 
fact that in our study a mean of all 
observed target cell fluorescence was 
measured, and then a calcium concen- 
tration was calculated. It was noted, 
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however, that less than 15% of the 
target cells had a significant fluores- 
cence increase at any one point in time, 
even when substantial cytotoxicity 
was recorded in the 4-hour microcyto- 
toxicity assay. Thus, the [Ca,] within 
the acutely stimulated target cells is 
actually much greater than the data 
herein indicate and is not in variance 
with previous studies. This problem of 
measuring target cell [Ca] could be 
predicted if the kinetics of the intracel- 
lular calcium fluxes following effector- 
target cell interactions in cell-mediated 
cytotoxicity are known." 

It is also known that the [Ca,] within 
the effector cell may increase when 
that effector cell interacts with a tar- 
get and actively starts the process of 
cell-mediated cytotoxicity. This has 
been documented in NK-mediated cy- 
totoxicity," and components of the NK 
cell response are calcium dependent." 
These increases in the lymphocytes, 
however, are much less dramatic than 
those seen in the target cells, and the 
absolute [Ca,] remains in the nanomole 
per liter range. Still, efforts were 
made in the design of this study to 
ensure that the calcium changes mea- 
sured were those in the target cells 
only. The target cells were labeled 
with the fluorescent dye (fluo-3) and 
were then washed of extrinsie dye 


. before their exposure to NK or LAK 


cells. Also, during the flow cytometry 
of the effector-target cell suspension, 
the lymphocytes were excluded from 
analysis on the basis of their character- 
istic light scatter variables. Therefore, 
the [Ca] changes documented within 
the target cells can be viewed as 
reliable. 

To show that the increase in the 
[Ca] of the target cell induced by 
nonspecific cell-mediated cytolysis is 
an actual cause of target cell death and 
not just temporally related to that 
death, the above-described experi- 
ments were repeated with the addition 
of a calcium channel blocker to prevent 
a calcium influx within the target cell 
once an effector-target cell interaction 
occurred. The results showed signifi- 
cant decreases in both NK-mediated 
and LAK-mediated cytotoxicity for all 
the target cell lines in the presence of 
0.2 mmol/L of verapamil. This concen- 
tration of verapamil was associated 


with slight increases in spontaneous 
release but not to levels that would 
jeopardize the validity of the assays, 
ie, not above a spontaneous release of 
20%. These results again support the 
hypothesis that an early event in 
non—MHC-restricted cell-mediated cy- 
totoxicity is the induction by the effec- 
tor cell of a massive calcium influx in 
the target cell. 

The addition of verapamil to Daudi- 
NK and Daudi-LAK cell suspensions 
resulted in a decrease in the ex- 
pected level of cell-mediated cytotoxic- 
ity and a simultaneous inhibition of the 
expected increase in the [Ca] within 
the sensitive target cells. Similar ex- 
periments were not performed for the 
squamous cell carcinoma cell lines, but 
the Daudi data provide further evi- 
dence that calcium fluxes are involved 
at the molecular level in cell-mediated 
immunity. 

The finding that NK-mediated cyto- 
toxicity was significantly more sensi- 
tive to verapamil inhibition than LAK- 
mediated activity was of particular 
interest. This finding reaffirmed the 
possibility that aspects of NK and 
LAK cell activity are distinct, even 
though their mechanisms may be quite 
similar. It may also provide a clue as to 
one mechanism of tumor cell resistance 
to NK and LAK cell activity in vivo 
and suggests that calcium channel 
blockers should be avoided in patients 
receiving LAK cell immunotherapy. 

The level of action of calcium channel 
blockers in their inhibition of cell-medi- 
ated cytotoxicity is unknown. They 
may act at the level of the target cell 
membrane where they block an influx 
of extracellular calcium, and thereby 
the cascade of events that may be 
triggered resulting in cell death, or 
they may act at the level of the effector 
cell membrane where they block an 
influx of calcium and the activation of 
the immune cell's cytotoxic weapons.” 
Futher studies are needed to differen- 
tiate these potential sites of action of 
verapamil. Information gained from 
studies concerning the mechanisms of 
resistance to immunologically medi- 
ated cell destruction will provide valu- 
able insight into methods potentially 
useful to enhance immunotherapies. 

The role of the initial massive calci- 
um influx within the target cell, after 
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its exposure to a immunocompetent 
mononuclear cell, in the death of the 
target cell is also ill-defined. The high 
[Ca,] may kill the cell by direct osmotic 
effects, by poisoning of the cell's essen- 
tial components, or by starting a cas- 
cade of enzymatic activities via a 
second messenger system, which even- 
tually leads to cellular distintegration. 
Additional fundamental investigations 
are needed to elucidate the subsequent 
intracellular events associated with 
cell-mediated cytotoxicity. 


The technical assistance in the performance of 
the microcytotoxicity assays of Judy Poore is 
gratefully appreciated. 

The adherent cell lines, UMSCC-38 and 
UMSCC-lla, were provided by Thomas Carey, 
PhD, University of Michigan, Ann Arbor. 
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Detection of Squamous Cell Carcinoma 
Xenografts in Nude Mice by Radiolabeled 
Moroclonal Antibody E48 


Jasper J. Quek, MD, PhD; Martijn Gerretsen, MS; Ad H. G. J. Schrijvers, PhD; Chris J. L. M. Meijer, MD, PhD; 
Guus A. M. £. van Dongen, PhD; Gordan B. Snow, MD, PhD 


è We recently produced the monoclonal 
antiboey E4t as a specific reagent for squa- 
mous cell carcinomas. In our ongoing in- 
vestigations to use E48 for clinical tumor 
detection anil therapy. fundamental aspects 
of the antig-n have to be elucidated and 
practical applications of the antibody have 
to be tested in a preclinical model. Immu- 
noelectron-microscopic studies localized 
the E48 antieen along the cell surface and 
in between «esmosomes, suggesting that 
the antigen serves as an adhesion mole- 
cule. Tc evalaate the usefulness of E48 for 
radioimmuncdetection of neck node metas- 
tases, modes “rom 20 neck dissection speci- 
mens were t-sted. A strong reactivity was 
observed. Ferthermore, F(ab’), fragments 
of E48 were compared with the complete 
IgG E46 for elective tumor detection in an 
animal mode It was cemonstrated that E48 
F(ab’), tragments localize faster and reach 
higher tumc--nontumor ratios than the 
whole molecule. 

(Arch Otosaryngol Head Neck Surg. 
1991;117:128 -1291) 
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ac pt cell carcinoma (SCC) is 
the predominant histologic type 
among tumors of the head and neck. 
Squamous cell carcinomas grow locally 
invasive and subsequently spread 
throughout the body. The first echelon 
to which SCCs metastasize are the 
regional lymph nodes in the neck. It is 
generally recognized that the status of 
the cervical lymph nodes is the single 
most important prognostic factor in 
SCC of the head and neck.’ Clinical 
assessment of the status of neck nodes 
is still mainly based on palpation, al- 
though this has a reported overall er- 
ror rate in the range of 20% to 3096.* 
Modern imaging techniques like ultra- 
sonography, computed tomography, 
and magnetic resonance imaging have 
the advantage over palpation that they 
are objective and provide a permanent 
record. However, their capability of 
detecting small nodes is limited, 
whereas often they cannot discrimi- 
nate between normal nodes, reactively 
enlarged nodes, and tumor-infiltrated 
nodes.” Because of these problems 
with the pretreatment assessment of 
the status of neck nodes, it is often 
difficult to decide whether the neck 
nodes should be treated, and this leads 
to overtreatment and undertreatment 
of the neck. Thus a great need exists 
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for specific methods of detection of 
lymph node metastases in the neck. 

Improvements of surzery and radio- 
therapy have resulted :n a decrease of 
local and regional failure rates; howev- 
er, this improvement is not reflected in 
9-year survival rates." As fewer pa- 
tients die of uncontrolled disease above 
the clavicles, more are exposed to the 
risk of disseminated disease below the 
clavicles. The diagnostic methods to- 
day do not allow for the detection of 
small deposits of tumor at distant 
sites. More importantly, no adequate 
therapy is available for- distant metas- 
tases. 

Based on the assumption that tu- 
mors possess specific artigens, Ehrlich 
proposed the concept of the magic bul- 
let in the early 1900s." He envisioned 
antibodies delivering toxic reagents di- 
rectly to tumor cells to eradicate these 
cells. The introduction of monoclonal 
antibody (MAB) technology created an 
opportunity to test the theory in vitro 
and in vivo. When coup«ed to radioiso- 
topes, it should be possible to use the 
bullet for diagnosis and treatment of 
cancer. If Ehrlichs hypothesis were 
correct, the magic bullet could be ap- 
plied in two areas of head and neck 
oncology in which a great need exists 
for such innovative approaches as out- 
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lined above: the assessment of the 
status of neck nodes, and diagnosis and 
treatment of distant metastases. 

So far, only a limited number of 
MABs have been produced to SCC." 
Unfortunately, most of these MABs 
show considerable cross-reactivity to 
normal tissues, including blood ves- 
sels. Therefore, we generated a panel 
of MABs showing high specificity to 
SCC." For the evaluation of the clini- 
cal usefulness of these MABs, tumor 
localization must be demonstrated in 
an experimental model. In this study, 
we show the ability of one of these 
MABs to localize human SCC in an 
animal model. 


MATERIALS AND METHODS 
MABs and Immunohistochemistry 


The E48 antibody was produced as de- 
scribed elsewhere." The MAB JSB-1 was 
also produced in our laboratory and reacts 
with the P-glycoprotein, related to multi- 
drug resistance." Immunoperoxidase stain- 
ing was performed essentially as described 
elsewhere." 


Immunoelectron Microscopy 


Oral mucosa tissue was frozen in liquid 
nitrogen. Cryosections 10 um thick were 
prepared and mounted on poly-L-lysine- 
coated glass slides. Sections were immedi- 
ately fixed in phosphate-buffered saline 
(PBS) containing 1% formaldehyde and 0.1% 
glutaraldehyde for 20 minutes at 4°C. The 
sections were subsequently washed in PBS 
and incubated overnight with supernatants 
of MAB E48 or control antibody JSB-1. 
Next, sections were incubated with peroxi- 
dase-conjugated rabbit anti-mouse immuno- 
globulins (Dako, Glostrup, Denmark) for 
3 hours, and after subsequent washing in 
PBS, 3,3 -diaminobenzidine (Sigma Chemi- 
eal Co, St Louis, Mo) was added. Stained 
slides were fixed in 1% osmium tetroxide in 1 
mol/L of cacodylate buffer (pH 8.2) and dehy- 
drated in ethanol. Subsequently, the sec- 
tions were embedded in epoxy resin (Epon 
812, Fluka, Buchs, Switzerland) and ul- 
trathin sections were examined by an elec- 
tron microscope (J EOL, Tokyo, Japan). 


Nude Mice and Xenografts 


Female nude mice (NMRI, 25 to 32 g, Har- 
lan Olac CPB, Zeist, the Netherlands) were 8 
to 10 weeks old at the time of the experi- 
ments. Tumor tissue was obtained by surgi- 
cal procedures. After removal, the tumor 
was dissected in slices measuring 3 3x1 
mm and implanted subcutaneously in the lat- 
eral thoracic region on both sides of the nude 

Mice, ` 
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MAB Purification and F(ab’), Preparation 


To obtain large amounts of antibody, mice 
were primed by incomplete Freund adjuvant 
and hybridomas were injected. Subsequent- 
ly, the produced ascites fluid was collected 
and filtered through a 0.2-ym filter and then 
loaded on a protein A agarose gel separation 
eolumn (Sepharose, Pharmacia, Uppsala, 
Sweden) Eluted fractions were tested for 
immunoreactivity and dialyzed against PBS. 
The F(ab’), fragments were prepared from 
IgG purified in this way by pepsin digestion. 
Then, the mixture was loaded on a protein A 
agarose gel separation column to separate 
the Fc tails from the F(ab’), fragments. Puri- 
ty was checked by sodium dodecyl sulfate- 
polyacrylamide gel electrophoresis and 
found to be more than 95%. 


Radioiodination 


Iodination of E48 and JSB-1 was per- 
formed essentially as has been described.” 
In short, 500 ug of antibody in phosphate 
buffer (pH 7.4) was mixed with 37 MBq of 
iodine 125 or 131 in a vial previously coated 
with 1,3,4,6-tetrachloro-3a,6a-diphenyl gly- 
eouril (Iodogen). After 10 minutes of incuba- 
tion at room temperature, a sample was re- 
moved to determine the amount of 
incorporated iodine. One milliliter of resin 
(AGI-X-8, Biorad, Richmond, Calif) previ- 
ously mixed with PBS containing 1% bovine 
serum albumin was then added to the vial to 
absorb the unbound iodine. This reaction 
mixture was then filtered through a 0.22-~m 
filter to remove the resin and sterilize the 
product. Biologic activity after labeling was 
tested in an enzyme-linked immunosorbent 
assay" system using viable tumor cells of an 
SCC cell line. 


Biodistribution 


In vivo tissue distribution was conducted 
in nude mice bearing SCC xenografts of the 
head and neck, following intravenous admin- 
istration of 0.37 MBq of "I-labeled E48 (IgG 
or F[ab’],) and 0.37 MBq of ” I-labeled JSB-1 
(IgG or F[ab’],) in a sterile saline solution. 
Mice were bled, killed, and dissected at 1, 2, 
3, and 7 days after intravenous injection. For 
each day, three or four mice were used. Or- 
gans were immediately removed, rinsed 
with PBS, placed in 12x 75-mm plastic 
tubes, and weighed. After weighing, all or- 
gans were counted in a dual-isotope gamma 
counter. Tumor-nontumor ratios were calcu- 
lated by dividing the antibody uptake in the 
tumor by the antibody uptake in other tis- 
sues. Antibody uptake (in tumor and nontu- 
mor tissue) was calculated as the percent of 
the injected dose per gram of tissue. 


Radioimmunoscintigraphy 


Mice were anesthetized and fixed under 
the camera. Scanning was performed with an 
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Ohio gamma camera (Sigma 410 S). Thirty 
thousand counts were acquired, and data 
were stored in a computer (PDP 1134 com- 
puter system) for further analysis and »ro- 
duction of color images. 


RESULTS 


Immunohistochemical Detection 
of Antigen 


Twenty  tumor-infiltrated lymph 
nodes from neck dissection specimens 
were judged for reactivity with MAB 
E48. All nodes stained positive. Ir. 16 
of the tested nodes, reactivity was 
seen with all or almost all tumor cells, 
comparative with the reactivity »at- 
tern we observed with a panel of more 
than 90 primary tumors (Fig 1). The 
remaining four nodes showed some de- 
gree of heterogeneity, since not all 
SCC cells were labeled by the anti- 
body. In all cases, however, more than 
50% of the cells were found to be 
positive for E48. 


MAB E48 Detects Surface Antigen 
Associated With Desmosomes 


Immunoperoxidase labeling of oral 
mucosa at the ultrastructural level 
showed that MAB E48 antigen was 
present along the cell membrane as 
well as on desmosomes (Figs 2 and 3). 
On desmosomes, labeling was seen in 
the desmosomal core. No reactivity 
was seen on the basement membrane, 
or nuclear or cytoplasmic components. 


Radiolabeling of MABs 


Monoclonal antibody E48 IgG and 
F(ab’), fragments were labeled with 
"I, Specific activity ranged from 48 to 
67 MBq/mg. Five hundred micrograms 
of JSB-1 was labeled with 37 MEq of 
7T Specific activity was 3.0 MBq/mg 
and, for JSB-1 F(ab') fragments, 
2.6 MBq/mg. Trichloracetic acid pre- 
cipitation revealed that more than 9896 
of the iodine was bound to the immuno- 
globulin. 


Biodistribution 
and Immunoscintigraphy 


Biodistribution data were obtzined 
from “I-labeled IgG- and F(ab’),-in- 
jected mice. The Table lists the tumor- 
nontumor ratio of both IgG and F(ab’), 
E48 for the different organs. Tumor- 
nontumor ratios gradually increased 
for IgG E48 until day 7, while ratios 
for F(ab'), E48 peaked on day 3 and 
remained that way until day 7. Mono- 
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clonal antivsedy JSB-1 was simulta- 
neously injected but did not show any 
significant umor uptake (tumor-blood 
ratios were | for IgG and F[ab'], 
JSB-1) The sternam is shown here 
because of the presence of blood-form- 
ing tissue. 

Before obtaining biodistribution 
data, mice were scanned with a gamma 
camera. Figure 4 (E48 IgG) and Fig 5 
F(ab’), show the results within 24 
hours after :njection of the radiola- 
beled antibaly. Subtraction techniques 
were not performed. It is clear that 
there is considerable blood pool activi- 
ty in the Ig E48-injected mouse, but 
not in the F 25^), E48-injected mouse. 
A small turor is net visualized in the 
IgG-injectec mouse, whereas both tu- 
mors are «early depicted in the 
F(ab’),-injected mouse. On day 3, no 
blood pool background was observed in 
IgG- and Feal’),-injected mice, result- 
ing in dear visualization of the tumors 
(data not shown). 


COMMENT 


In an earlier report, we demon- 
strated the -estricted pattern of occur- 
rence df the E48 antigen in stratified 
squamous zmd transitional epithelia 
and identifi-d the antigen as a 22-kd 
molecule.“ In this study, further eluci- 
dation of ths antigen is provided. Im- 
munoelectrci-microscopie studies re- 
vealed the presenceof the E48 antigen 
along the cell surface and also in be- 
tween desmosomes. This localization 
makes it lik-ly that the antigen serves 
as a tissue-specific adhesion molecule 
that is actwely involved in cell-cell 
interactions The existence of such 
molecules Fas been reported before, 
but so far xlentifieation was possible 
only with polyclonal antisera or bio- 
chemical teehniques." The availabil- 
ity of ar MAB-makes it possible to gain 
insight into the precise functional role 
of such molecules. Besides the value of 
the E43 antibody for study of funda- 
mental aspe-ts of SCC, our interest in 
the MAB is also to use it for detection 
of SCC in head and neck tumor-bear- 
ing patents As has been mentioned, 
there is parsicularly a need for specific 
methods of detectien of small lymph 
node metastases in the neck. We, 
therefore, leoked for the reactivity of 
the E48 aatbody with tumor-infil- 
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Fig 1.— Squamous cell carcinoma of the oral cavity, stained with monoclonal antibody E48 by indirect 


peroxidase method. 





Fig 2. — Ultrastructural localization of E48 in cells of oral mucosa (immunoperoxidase assay, x 8750). 


trated lymph nodes from neck dissec- 
tion specimens. A strong reactivity 
was observed, similar to that noted 
with a large group of primary tumors." 
It can thus be concluded that the E48 
is a suitable probe for radioimmunode- 
tection of primary and lymph node 
metastases of head and neck tumors. 
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Although the presenee of the anti- 
gen on the target cell is a critical 
aspect of radioimmunodetection, the 
penetration of the MAB into tumor 
tissue is also of great importance. 
Since complete IgG molecules are 
large, their penetration is limited. and 


their clearance is slow. Becr 


, 
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Fig 3. —High-power magnification of the cell surface. Labeling is to be seen along the cell surface and 
in the desmosomal cores (immunoperoxidase assay, x 50 400). 


Tumor-Tissue Ratios * 


Day 1 


Blood 1.2 0.4 
11.7 4.1 
5.7 X3.3 
7.94.1 
4.9 4 1.8 





Sternum 











Day 2 


E48 IgG 


2.1: 0.3 





17.24 6.0 


Day 3 


Day 7 





3.3+ 1.0 
29.0 3 9.9 


6.4 t 2.3 





69.0+ 39.0 





7.82.4 
10.0 —- 2.2 


16.0 * 6.0 








r 22.1 


20.6 + 10.1 


26.0 * 9.2 
40.3 t 22.0 





19.0* 5.1 





15.9 5.4 


13.8 t 5.0 


15.2 3.0 


E48 F(ab’), 


29.4+6.8 





Sternum 71.3+ 36.8 





Liver 30.9 + 16.0 


231.1:- 65.0 


37.04 12.1 


49.4 + 22.3 


25.9+ 10.0 





73.9 + 39.3 


54.9 -- 8.9 





329.9 * 113.1 


172.38: 45.0. 





93.8 + 13.9 


134.8 + 41.2 


141.2 + 14.4 





33.9+ 16.3 


Spleen 





105.6 + 20.6 





16.0 7.7 
89.9 + 38.9 


Kidney 


143.3 + 57.9 


176.2 + 32.1 





60.3 4 8.1 


76.8 * 25.9 





227.0 62.7 


94.2 + 4.0 





297.8 + 99.8 


225.1+ 34.3 





* Tumor-tissue ratio was calculated by dividing the uptake per gram of tumor tissue by the uptake per gram 
of nontarget tissues. For each day, at least three mice were used. Values are mean + SD. 


visualization of tumors is impossible 
within the first day after intravenous 
injection of a radiolabeled antibody, as 
has been documented." Also, poorly 
vascularized tumors are less likely to 
be detected. This can be a major disad- 
vantage in the clinical situation. To 
overcome these problems, one can 
cleave the Fe portion of an antibody. 
The resultant fragment is a considera- 
bly smaller F(ab'). The data of this 


study show that the E48 antibody re- 
mains immunoreactive after its diges- 
tion to an F(ab’), fragment and confirm 
the better characteristics of such frag- 
ments as compared with whole IgG 
molecules. Tumor-blood ratios reached 
a peak value of 54.9 on day 7 for F(ab’), 
and 6.4 on day 7 for IgG, while on day 
1 tumor-blood ratio was 1.2 for IgG 
and 13.8 for the fragment. Based on 
these data, a phase I/II study will be 
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Fig 4.— Whole-body scintigraphic mages of an 
athymic nude mouse bearing two subcutaneous 
squamous cell carcinomas given an injection of 
0.37 MBq of iodine 131-labeled E48 IgG taken 
1 day after intravenous administration. 





Fig 5. —Whole-body scintigraphic mages of an 
athymic nude mouse bearing two subcutaneous 
Squamous cell carcinomas given an injection of 
0.37 MBq of iodine 131-labeled E48 F(ab')2 
taken 1 day after intravenous administration. 
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ly for the detection of 
small tumor deposits in neck lymph 
nodes, particularly in patients with 
head and neck caneer, with a techne- 
tium Te 99m-labeled F(ab’), fragment. 

Several factors may contribute to 
radioimmunodetection and therapy be- 
ing more rable in head and neck 
tumors than in gastrointestinal neo- 
plasms, which have so far been investi- 
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gated most extensively with these 
methods.” First, the superficial local- 
ization of neck nodes allows more accu- 
rate scanning with a gamma camera 
than retroperitoneal tumor-infiltrated 
nodes. Second, concerning therapy, 
SCCs are radiosensitive tumors and 
are thus more likely to show a re- 
sponse to radioimmunoconjugates than 
radioinsensitive tumors such as colon 
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and ovarian cancer. The magic bullet 
concept is still a debatable item, al- 
though a recent study demonstrated 
unequivocally its potential in the treat- 
ment of malignant gliobiastomas.? The 
results at the turn of this century will 
be decisive for the implications of Ehr- 
lich's thoughts at its beginning. 
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Effect on Cochlear Potentials of Lateral 


Semicircular Canal Destruction 


Toshimitsu Kobayashi, MD; Nobuyuki Shiga, MD; Koji Hozawa, MD; Sho Hashimoto, MD; Tomonori Takasaka, MD 


e Recording of the cochlear potentials 
was successfully performed during experi- 
mental labyrinthectomy in the guinea pig 
and in three patients with acoustic neuro- 
mas during translabyrinthine removal of the 
tumors. In the guinea pig, complete inter- 
ruption of the duct of the lateral semicircu- 
lar canal including the endolymphatic canal 
caused little change in the endocochlear DC 
potential of the first cochlear turn and input- 
output function curve of the N, component 
of the compound action potential elicited by 
8-kHz tone bursts. Further drilling of the 
vestibular labyrinth in the guinea pig 
caused decline of these potentials when the 
vestibule was opened. In patients with 
acoustic neuromas, the interruption of the 
duct of the lateral semicircular canal hardly 
altered the N, input-output function curve 
and N, input-latency function curve during 
the 1-hour observation period. Consistent 
preservation of cochlear function even after 
interruption of lateral semicircular canals 
suggests the possibility of partial surgical 
labyrinthectomy with preservation of hear- 
ing for lesions involving semicircular 
canals. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1292-1295) 
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T eive in microsurgery of the 
middle ear and neuro-otological 
surgery have facilitated manipulation 
of the inner ear and its surrounding 
structures. Although it is well known 
that the inner ear is a delicate struc- 
ture that can be easily damaged if 
carelessly manipulated, knowledge 
about the effect on hearing of partial 
destruction of the inner ear is sparse. 
We conducted an experiment to exam- 
ine the change of the cochlear function 
caused by sequential destruction of the 
vestibular labyrinth. Based on the ob- 
tained results, we discuss the possibili- 
ty of partial surgical labyrinthectomy 
with preservation of hearing. 


MATERIALS AND METHODS 


Albino guinea pigs weighing 260 to 500 g 
were used. The guinea pigs were anesthe- 
sized with 30 mg/kg of pentobarbital sodium, 
immobilized with succinylcholine chloride 
(Relaxin), and maintained under artificial 
respiration. The bulla was opened and the 
cochlea and semicircular canals were both 
exposed by a combination of ventral and dor- 
sal approaches. Endocochlear DC potential 
(EP) was recorded by means of a glass micro- 
electrode filled with 150 mmol/L of potassium 
chloride, which was inserted into the scala 
media of the first cochlear turn through the 
round window and was connected to an am- 
plifier (WPI KS-700, World Precision Instru- 
ments, Inc, New Haven, Conn). Recordings 
of the cochlear microphonics (CM) and com- 
pound action potentials (CAP) were made by 
further averaging the response by 32 to 128 
times using a signal processor (SAN-EI 
TT07, NEC San-ei Instruments, Ltd, Tokyo, 
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Japan). The sound stimuli used to elicit the 
CM and CAP were tone bursts of 8 kHz 
whose duration was 10 milliseconds with rise 
and decay time of 1 millisecone, given in an 
open field. In some experiments, the poten- 
tials were recorded from the seeond cochlear 
turn with 1-kHz tone bursts as sound stimuli 
by means of a microelectrsde inserted 
through the hole created in the lateral cechle- 
ar wall. Maintaining the tip of tne microelec- 
trode in the scala media, drilling of the ves- 
tibular labyrinth was carried out from the 
lateral semicircular canal to the superior 
semicircular canal until the vestibule was 
opened. Drilling was performed using a sur- 
gical drill without suction, the outflowing 
perilymph being left untouched during the 
whole procedure. After the experiment, the 
extent and adequacy of the surgery was 
ascertained histologically urder a light 
microscope. 

To examine the possibility of species dif- 
ference between the guinea piz and the hu- 
man, recording of the CAP oi the auditory 
nerve was performed in three patients with 
acoustie neuromas during trarslabyrinthine 
removal of the tumors. A needle eleetrode 
was inserted near the tympanic membrane of 
the ear having a tumor. The potential was 
recorded using clicks as soune stimuli aver- 
aged between 200 and 512 times with the aid 
of a compact signal processor €SAN-E: BSI, 
San-ei Instruments, Ltd) in -he operating 
room. The sound stimuli were ziven through 
an earphone inserted in the external auditory 
meatus. 


RESULTS 


Figure 1 indicates the change of the 
EP recorded in the first cochlear turn 
of the guinea pig during surgical inter- 
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ruption of the lateral semicircular ca- 
nal. In all four guinea pigs, the EP 
showed little change during the 2-hour 
observation period after drilling and 
complete interruption of the duct of 
the lateral semicircular canal including 
the membranous endolymphatic canal. 
In three guinea pigs, anoxia was im- 
posed 2 hours after surgery, and the 
negativity of EP was found to be com- 
parable with mn of a normal guinea 
pig. | 

Figure 2 shows a eomparison of the 
input-output unction curve of the N, 
component of CAP before and 2 hours 
after the drilling of the lateral semicir- 
cular canal in three of the four guinea 
pigs in Fig 1. In each guinea pig, it was 
found that the elevation of N, thresh- 
old was within 10 dB. Figure 3 depicts 
the change of the cochlear potentials 
observed n the vestibular laby- 
rinth was drilled sequentially in a rep- 
resentative guinea pig. 

Although the EP was stable even 
after complete interruption of the lat- 
eral and superior semicireular canals, 
it began to decline when the vestibule 
was opened, ie this was accompanied 
by a decline of the CM and the N, 
component of CAP. Similar results 
were obtained in three other experi- 
ments as well. 

Figure 4 shows similar stability of 
cochlear potentials seen in human sub- 
jects 1 hour after complete interrup- 
tion of the duct of the lateral semicir- 
cular canal during translabyrinthine 
removal of acoustic neuromas. No 
change was observed either in the 
input-output funetior. curve or in the 
input-latency curve of the N, compo- 
nent of the CAP. 


COMMENT 


It has long been an established dic- 
tum that an accidentally opened laby- 
rinth will automatically result in a dead 
ear. Although there have been several 
sporadic reports of preservation of a 
portion of hearing after the destruction 
of the labyrinth by disease" (mainly 
middle-ear cholesteatoma) or trauma 
during middle-ear surgery," " these 
have been regarded as rare excep- 
tions. In a recent report on surgical 
treatment of labyrinthine fistula by 
Palva and Ramsay, three ears were 
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Fig 1.— The change of the endocochlear DC potential (EP) recorded in the first cochlear turn of the 
guinea pig during surgical interruption of the lateral semicircular canal (LSCC) (N — 4). In all four guinea 
pigs, the EP showed little change during the 2-hour observation period after drilling and complete 
interruption of the duct of the LSCCs. In three guinea pigs, anoxia was imposed 2 hours after the 
surgery, and the negativity of the EP was found to be comparable with that of a normal guinea pig. 
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Fig 2.— Comparison of the input-output function curve of the N, component of compound action potential 
before (solid circles) and 2 hours after (open circles) the drilling of the lateral semicircular canalin each of three 
of four guinea pigs in Fig 1. In each guinea pig, it was found that the elevation of the N, threshold was within 10 


dB. SPL indicates sound pressure level. 


included in which the endolymphatic 
canal of the lateral semicircular canal 
was deliberately cut during surgery 
without any consequent cochlear hear- 
ing loss. They speculated that the use 
of tissue glue and fascia to cover the 
fistula helped to close the ends of the 
endolymphatic canal, preventing per- 
manent fistulization between the endo- 
lymph and perilymph. In an ex- 


periment focused on the vestibular 


10 


function, Money and Scott" transected 
the semicircular canals of the cat, drill- 
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ing quickly across each canal and plug- 
ging the space between the two open 
ends of each semicircular canal with 
bone chip. They claimed that they 
could selectively block the receptivity 
of any desired semicircular canal with 
this method without influencing the 
function of the other vestibular recep- 
tors. Since they were mainly inter- 
ested in the vestibular function, they 
did not describe the postoperative 
cochlear function. They only wrote 
that the parts of the labyrinth not 
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Fig 3.— The change of the cochlear potentials of the second cochlear turn observed when the vestibular 
labyrinth was drilled sequentially in a representative guinea pig. Although the endocochlear DC potential (EP) 
was stable even after drilling and interruption of the lateral and superior semicircular canals (LSCC and 
SSCC), it began to decline when the vestibule was opened, and this was accompanied by a decline of the 
cochlear microphonics (CM) and the N, component of compound action potential. Similar results were 
obtained in three other experiments as well. 


Fig 4.—Comparison of the input-output function curve and the input-latency function curve of the N, 
component of compound action potential before and 1 hour after the drilling of the lateral semicircular canal in 
a patient during translabyrinthine removal of acoustic neuroma. No change was observed either in the input- 
output function curve or the input-latency function curve. HTL indicates hearing threshold level. 
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directly encroached on in the operation 
were of normal appearance when ex- 
amined post mortem with a dissecting 
microscope. Parnes and McClure” 
measured the effect of posterior semi- 
circular canal plugging, as suggested 
by Money and Scott," on the auditory 
evoked brain-stem responses in the 
guinea pig. Although mild to moderate 
elevation of the threshold for click 
stimuli was observed in :hree of 11 
guinea pigs after the occlusion of the 
posterior semicircular canal, the re- 
maining eight guinea pigs showed little 
change in the threshold. 

Although the possibility of preserva- 
tion of a portion of cochlear function 
after partial destruction ef the inner 
ear has thus been suggested by the 
observations mentioned above, sys- 
tematic electrophysiological study in- 
cluding the continuous recarding of the 
cochlear potentials has net yet been 
performed. To obtain continuous re- 
cording of the cochlear function, moni- 
toring of the EP is necessary because 
the other cochlear potentials «CM, 
CAP, etc) are produced by sound stim- 
ulation so that the drilling sound inter- 
feres with their recording. Recording 
of the EP during labyrinthectomy has 
not been previously tried during drill- 
ing of the labyrinth, probably because 
it seemed difficult to maintain the sta- 
bility of the glass microe‘ectrode in- 
serted into the cochlea. 

The extensive destruction of the lat- 
eral semicircular canal of the guinea 
pig did not alter the EP of the first 
cochlear turn and caused little change 
in the input-output function curve of 
the N, component of CAP elicited by 
8-kHz tone bursts. As similar stability 
of CAP after destruction of the lateral 
semicircular canal was observed in hu- 
man subjects during acoustic neuroma 
surgery, this is not speeific to the 
guinea pig. Preliminary experiments 
showed that the destruction of the 
superior semicircular canal does not 
cause serious damage to the cochlear 
function (Fig 3). Further drilling of the 
labyrinth beyond the lateral and supe- 
rior semicircular canal caused decline 
of cochlear potentials when the vesti- 
bule was opened (Fig 3), demonstrat- 
ing that manipulation of the labyrinth 
closer to the cochlea causec more dam- 
age to the hearing. 
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This study shows that the belief 
among many ear surzeons that open- 
ing of the labyrinth automatically 
causes hearing loss is not valid and 
provides a scientific basis for the spo- 
radic reports of preservation of hear- 
ing after the destruction of the laby- 
rinth by cholesteatoma” or ear 
surgery. clinieal implication of 
the present study woald also extend to 
the treatment of intractable vertigo 
originating from the inner ear (semicir- 
cular canals) and other neuro-otologi- 
eal surgery. Parnes and McClure” re- 
cently applied posterior semicircular 
canal plugging to two patients suffer- 
ing benign paroxysmal vertigo who 
had prefound senscrineural hearing 
loss and suggested future application 
of this technique to patients with nor- 
mal hearing who suffer from this dis- 
ease. In addition to their experiments 


on the guinea pig," our results seem to 
lend further support for such treat- 
ment. The underlying mechanism of 
the preservation of cochlear function in 
spite of the structural proximity of the 
cochlea to the damaged vestibular lab- 
yrinth remains to be studied, together 
with the long-term effects of such dam- 
age on cochlear function. 
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HLA Frequency in Patients With Recurrent 
Acute Otitis Media 


Olof Kalm, MD, PhD; Ulf Johnson, MD, PhD; Karin Prellner, MD, PhD; Kirsten N inn, MD 


* Clinical data suggest the involvement 
of hereditary factors in children susceptible 
to recurrent acute otitis media. That rela- 
tionships of varying degree exist between 
the frequencies of certain HLA antigens and 
various disease entities is well established. 
In the present study, we investigated the 
frequencies of a number of HLA antigens in 
45 patients with clinical recurrent acute 
otitis media and compared these frequen- 
cies with those in a control group from the 
same district. The HLA-A2 antigen occurred 
in 80% (36/45) of the group with recurrent 
acute otitis media, as compared with 56% of 
controls. Of a subgroup of 11 children with 
recurrent acute otitis media who were pro- 
spectively followed up, 10 (91 %) were HLA- 
A2 positive. The HLA-A3 antigen occurred 
in only 1196 (5/45) of the group with recur- 
rent acute otitis media as a whole (n — 45) in 
comparison with 2896 of controls. Among 
22 prospectively followed up children with- 
out any episode of acute otitis media during 
the first 3 years of life, the frequency of 
HLA-A2 was 45% (10/22) and that of HLA- 
A3, 32% (7/22). The results indicate the 
existence of a relationship between recur- 
rent acute otitis media and the HLA-A locus, 
Suggesting the involvement of genetic fac- 
tors in the disease. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:1296-1299) 
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po acute otitis media (AOM) 
is the type of bacterial upper res- 
piratory tract infection most commonly 
diagnosed in children, with a peak 
incidence between 6 and 24 months of 
age." Some children contract frequent 
bouts of AOM; 6% of children with 
AOM were reported to have had six or 
more episodes during a 5-year follow- 
up period.’ In children with frequent 
bouts, six or more during a 12-month 
period, the onset of AOM seems to 
occur early in life. In an earlier study, 
we found that almost half the children 
with recurrent AOM (rAOM) had had 
their first AOM episode before the age 
of 6 months.’ 

Clinical data suggest that suscepti- 
bility to infection with AOM-associated 
microorganisms may be hereditary. In 
certain ethnic populations, such as 
North American Indians and Alaskan 
Eskimos, there is a high incidence of 
AOM and other infections with pneu- 
mococci and capsulated Haemophilus 
influenzae.’ Acute otitis media has 
also been reported to be more frequent 
in North American Indians and Alas- 
kan Eskimos than in whites but to be 
relatively infrequent in African and 
North American blacks." Children 
with siblings or one parent with a 
history of rAOM have been found to be 
at increased risk of contracting 
rAOM."" 

Relationships of varying degree be- 
tween the frequency of certain HLA 
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antigens and various diseases are well 
established." Regarding most diseases 
associated with HLA antigens, the 
morbidity risk in conjunction with the 
presence of a given antigen is relative- 
ly moderate, suggesting that no direct 
effect of the antigen on the develop- 
ment of disease can be supposed. How- 
ever, a clear exception is the case of 
ankylosing spondylitis, where the rela- 
tive risk (RR)" of contracting the dis- 
ease is extremely high (87.4) in a per- 
son carrying the HLA-B27 antigen. 

Although, in general, few and weak 
correlations have been found between 
the occurrence of infectious diseases 
and HLA antigens," several research- 
ers have found a relationship to exist 
between the occurrence of IgA defi- 
ciency and the presence of certain 
HLA antigens." Because clinical data 
strongly suggest hereditary factors to 
be of importance for the development 
of rAOM™™=" and because no reports of 
a possible relationship between the 
presence of certain HLA antigens and 
the occurrence of rAOM or other respi- 
ratory tract infections have been pub- 
lished so far, the present study was 
undertaken to investigate whether any 
such relationships exist. 


PATIENTS AND METHODS 
Patients 


Forty-five patients with rAOM, treated at 
the Ear-Nose-Throat Clinic, University 
Hospital of Lund, Sweden, were included in 
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two series. The term rÆOM was defined as 
six or more episodes of AOM during a 12- 
month period, and AOM was defined as an 
episode of earache in a patient with red, bulg- 
ing eardrum(s) or purulent discharge who 
was occasionally febrile and had signs of up- 
per respiratory tract infection. 

The 45 patients composed two subgroups. 
The rAOM subgroup 1 consisted of 34 pa- 
tients who had earlier taken part in two other 
studies” in which AOM episodes were ret- 
rospectively assessed from medical records 
(mean age at ling, 11.5 years). Their 
blood cells were analyzed in a first series. 

The rAOM subgroup 2 consisted of 11 pa- 
tients who had been prospectively followed 
up from birth to 3 years of age ina clinical and 
immunological investigation of rAOM in chil- 
dren (mean age at sampling, 6.1 years)’; their 
blood cells were analyzed in a second series. 


Controls 


The normal frequencies of the different 
antigens of HLA- A and HLA-B loci were 
obtained from a control series of 1701 unre- 
lated and appar ‘ently healthy individuals; the 
normal frequencies of HLA-C antigens were 
derived from 438 healthy subjects and those 
of HLA-DR from 102 healthy subjects, all 
residents in the population living in the same 
area as the study group members.” 

The HLA frequencies were also analyzed 
in another group of 22 children who had taken 
part in the same study as rAOM subgroup 2 
above.’ These prospectively followed up chil- 
dren had experi inced ne AOM episode at all 
and fewer than six episodes of respiratory 
tract infeetions during their first 3 years of 
life; they were designated the "healthy" 
group (mean age at sampling, 6.5 years). 


Samples and Typing Methods 


For HLA typing, venous blood samples 
were collected into vacuum tubes (Vacu- 
tainer, Becton-Diekinsen, Meylan Cedex, 
France) containing acid-citrate-dextrose as 
anticoagulant and immediately delivered to 
the laboratory. Before sampling, the youn- 
gest children had surfaee anesthesia applied 
locally in the cubital region or on the back of 
the hand with EMLA cream (an oil-water 
emulsion of lidocaine and prilocaine; Astra 
Läkemedel, Södertälje, Sweden), the site 
being covered with an oeclusive dressing. 

The HLA-A, HLA-B, and HLA-C anti- 
gens were typed using the antilymphocyto- 
toxicity test de: cribed by Kissmeyer-Niel- 
sen and Kjerby The HLA-DR antigens 
were typed vith standard National Insti- 
tutes of Health technique. A panel of 37 anti- 
sera were typed with the standard National 
Institutes of Health technique. A panel of 37 
antisera was used, but-as only 34 had been 
used to determine the frequencies among 
controls," comparisons of eight HLA-A, 15 


HLA-B, five HLA-C, and six HLA-DR 
specificities are given. 


Statistical Analysis 


The y” test with Yates’ correction, or Fish- 
er’s Exact Test when necessary, was used in 
comparing HLA frequencies between the 
groups. Relative risk was calculated accord- 
ing to Svejgaard et al and the population- 
attributable risk (ò value, or etiological frac- 
tion) according to Bengtsson and Thomson.” 


RESULTS 
Patients With rAOM and Controls 


The frequencies of the various HLA 
antigens in the 45 patients with rAOM 
and in controls are given in the Table. 
The HLA-A2 antigen in the retrospec- 
tively assessed group, subgroup 1, was 
found to be more frequent than among 
controls: 76% (26/34) (P<.05,RR= 
2.56, etiologic fraction [EF] 0.47). 
In the smaller, prospectively assessed 
group, subgroup 2, it was also, as 
supposed, found to be more frequent 
than among controls: 91% (10/11; 
P«.05, RR - 7.89, EF- 
0.79). Thus, the HLA-A2 antigen was 
significantly more frequent among the 
group with rAOM as a whole than 
among controls: 80% (36/45) vs 56% 
(951/1701), respectively (P<.01, RR = 
3.15, EF — 0.55). 

The HLA-A3 antigen occurred at a 
significantly lower frequeney among 
the 45 patients with rAOM, with 11% 
(5/45) earrying the antigen as opposed 
to 28% (468/1701) among the controls 
(P<.05). In subgroup 1, 12% (4/84), 
and in subgroup 2, only 9.1% (1/11), 
had this antigen. 


Healthy Group 


Of the 22 members of the healthy 
group, 4596 (10/22) carried HLA-A2, 
thus differing significantly both from 
the 45 children with rAOM (P<.05) 
and from the 11 children with rAOM in 
subgroup 2 (P<.05) but not from con- 
trols. The HLA-A3 antigen was found 
in 32% (7/22) of the healthy group, 
which is on par with the frequency 
among controls, but shows a nonsignif- 
icant tendency toward a higher fre- 
quency as compared with the frequen- 
cy of 11% among the 45 subjects with 
rAOM. 


HLA-A2 Homozygotes 


The number of homozygotes could 
not be assessed in the large control 


Arch UT WM. Head Neck Surg — Vol 117, November 1991 


Frequency of HLA Antigens in 45 
Patients With Recurrent Acute Otitis 
Media (rAOM) and in Controls 


Control, 


rAOM, 
96 


33.3 
80.0* 
11.11 
15.5 
4.411.1t 
6.611.1t 
11.1 
6.6 





group (n=1701), but in the healthy 
group, none of 10 HLA-A2-positive 
children were homozygotes. Among 
the group with rAOM as a whole 
(n=45), nine (25%) of 36 of the chil- 
dren carrying the HLA-A2 antigen 
were homozygotes, as compared with 
seven of 26 in rAOM subgroup 1 
(n=34) and two of 10 in subgroup 2 
(n=11). 

No other HLA antigens occurred 
more or less frequently in either of the 
rAOM subgroups than among controls. 
The frequencies of HLA-B12, HLA- 
B21, and HLA-B40, which are often in 
linkage disequilibrium with HLA-A2," 
did not differ significantly between 
children with rAOM and controls. 
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COMMENT 


The most striking finding in the 
present study was the relationship be- 
tween the presence of the HLA-A2 
antigen and the occurrence of rAOM, 
indicating carriers of this antigen to be 
at increased risk of susceptibility to 
the disease. 

From a statistical point of view, the 
P values found usually should be cor- 
rected, using one of many proposed 
methods, when an investigator finds 
differences in frequency of multiple 
factors between some populations. Us- 
ing that method, the difference given 
between controls and subgroup 1 is not 
strictly significant. On the other hand, 
HLA-A2 and HLA-A3 were the only 
factors supposed to differ in frequency 
between controls and subgroup 2, and 
when testing this hypothesis on this 
second series of analyses, the higher 
frequency of HLA-A2 in children with 
rAOM was confirmed (P<.05), 

As in earlier studies of ours, ^^ we 
deliberately adopted strict inclusion 
criteria, both for the groups with 
rAOM and for the healthy children and 
control group, with a view to increas- 
ing the chance of eliciting any possible 
differences between them. 

Comparison of the retrospectively 
studied patients with rAOM (rAOM 
subgroup 1) and the small group of 
carefully controlled, prospectively fol- 
lowed up children with rAOM (sub- 
group 2) showed a tendency of the 
frequency of the HLA-A2 antigen to 
be higher in the latter, the respective 
RR values being 2.56 and 7.89. These 
figures may be compared with data for 
HLA-associated diseases reported by 
Svejgaard et al," where RR values of 
less than 8 were obtained for 20 of 36 of 
the diseases studied, and RR values of 
less than 4 for 11 of 36 diseases. 

Thus, we believe that a difference in 
HLA-A2 frequency really exists be- 
tween children with rAOM and non- 
otitis-prone children. Our findings sug- 
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S. Epidemiology of acute otitis media in children: a 
prospective study of acute otitis media in children, 
II: incidence in an urban population. Acta Otolar- 
yngol (Stockh). 1982;388(suppl):29-52. 


gest the possible involvement of genet- 
ic factors in susceptibility to AOM and 
the consequent development of rAOM. 
This possibility also derives support 
from previous findings that, as com- 
pared with non-otitis-prone children, 
children with rAOM manifested a de- 
lay in the development of adequate 
antibody response to infection with 
certain AOM-related pneumococcal 
types and lower concentrations of spe- 
cific antibodies already in their cord 
serum."^^ Further evidence of the 
importance of the HLA-A2 antigen, 
vis-à-vis its possible involvement in 
the development of rAOM, is provided 
by the lower incidence of AOM in 
blacks," in whom the frequency of 
HLA-A2 is reported to be about 30%,” 
as compared with whites, whose HLA- 
A2 frequency is about 50%, and Ameri- 
can Indians, who have a high incidence 
of AOM and whose HLA-A2 frequency 
is about 90%." The tendency toward a 
higher frequency of HLA-A2 homozy- 
gotes among rAOM children than 
among healthy children is also a note- 
worthy finding of the present study. 
The frequencies of certain genetic im- 
munoglobulin markers, expressing im- 
munoglobulin allotypie variants, have 
been reported to correlate with the 
specifie antibody responses to many 
polysaecharide antigens, such as those 
of bacteria usually associated with 
AOM."? In a previous study of ours? 
and also in a later study performed by 
Pelton et al,” however, no such rela- 
tionship was found between the occur- 
rence of clinieal rAOM and the pres- 
ence of the same immunoglobulin 
marker allotypes. 

As a relationship also appears to 
exist between the presence of the 
HLA-A3 antigen and the occurrence of 
rAOM, though the correlation is a neg- 
ative one, it might be speculated 
whether there is a multifactorial in- 
volvement of the HLA-A locus. The 
presence of some HLA antigens might 
thus be related to certain specific bac- 
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terial infections, an interpretation con- 
gruent with previous findings of a rela- 


tionship between HLA-B5 and 
antibody response to certain strepto- 
coccal antigens" and between a selec- 
tive absence of IgA and the frequen- 
cies of certain HLA-A, HLA-B, HLA- 
C, and HLA-DR antigens. ®" 

Although relationships have been 
reported to exist between the presence 
of HLA antigens and numerous dis- 
eases," the mechanisms involved re- 
main unclear. In none of these dis- 
eases, with the possible exception of 
ankylosing spondylitis, has any eausal 
relationship been demonstrated to ex- 
ist between the disease and the pres- 
ence of HLA antigens, even where 
strong correlations have been 
found." In the present study, the 
frequencies of the HLA-A2 and HLA- 
A3 antigens among healthy children 
were on à par with those among the 
other controls, suggesting that it is not 
the healthy children but the children 
with rAOM who deviate from 
normality. 

Our interest in the relationship be- 
tween HLA antigens and rAOM has its 
origin in the necessity of finding some 
predictive factor(s) for rAOM to facili- 
tate the identification of AOM-prone 
children early during infancy with a 
view to improving medical care in such 
cases. The combination of early onset 
of rAOM (ie, before 6 months of age)” 
and carriage of HLA-A2 antigens 
might be of some predictive value vis- 
a-vis the subsequent development of 
rAOM. 

Our results suggest that a relation- 
ship seems to exist between the occur- 
rence of a common infectious disease, 
rAOM, and the presence and absence 
of HLA-A2 and HLA-A3 antigens, 
respectively. 
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Clinical Notes 





Protracted Lhermitte's Sign Following 
Head and Neck Irradiation 


Allan F. Thornton, MD; Shawn H. Zimberg; Harry S. Greenberg, MD; Michael J. Sullivan, MD 


e Lhermitte's sign is a rare complication 
of head and neck irradiation involving the 
delivery of dose to the cervical spinal cord. 
Although uncommon, symptoms of light- 
ning-like electric sensations spreading into 
both arms, down the dorsal spine, and into 
both legs on neck flexion following head 
and neck irradiation, causes great concern 
in both the patient and the physician. This 
spontaneously reversible phenomenon is 
important for the otolaryngologist and radi- 
ation oncologist to recognize and discuss. 
A particularly severe and protracted case of 
Lhermitte's sign involving a patient recently 
completing a radical course of radiation for 
nasopharyngeal carcinoma is described in 
detail, including a review of the literature 
surrounding the cause and management of 
this condition. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1300-1303) 


he syndrome of "early delayed" 
spinal cord injury characterized 
by Lhermitte's sign may occur follow- 
ing irradiation for head and neck ma- 
lignancies, partieularly when dosage is 
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delivered to the upper cervical cord. 
This sign, produced by neck flexion, is 
classically described as “lightning-like” 
electrie sensations spreading into both 
arms, down the dorsal spine, and into 
both legs. The rapid onset of symp- 
toms, the reproducible relationship to 
neck flexion, and the timing relevant 
to recent head and neck malignancy 
treatment often causes great conster- 
nation on the part of both patient and 
examining physician during otherwise 
routine follow-up visits. 

Occurring on the average 8 weeks 
following irradiation, the symptoms 
may vary in intensity and continue on 
the average for 20 weeks.' Although a 
relatively rare event, several cases per 
year may oceur in an active radiation 
oncology clinie. The syndrome is a 
transient one, spontaneously resolv- 
ing, although corticosteroids are of oc- 
casional benefit in the relief of symp- 
toms. Recognition of this "early 
delayed" reaction is of importance to 
reassure the anxious patient and to 
differentiate from the more serious 
“late delayed" reactions of the trans- 
verse myelopathies. Particularly se- 
vere cases may prompt neurologic con- 
sultation to rule out other causes of 
paresthesias. 

We present a case of Lhermitte’s 
sign following a radical course of irra- 
diation to the cervical spinal cord for 
an early stage nasopharyngeal squa- 
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mous carcinoma. This case demon- 
strated a particularly severe and pro- 
tracted episode of Lhermitte’s sign in a 
patient who previously suffered from 
childhood poliomyelitis involving the 
anterior horn cells of the upper spinal 
cord. Extensive neurologic consulta- 
tion was obtained in the management 
of this patient. 


REPORT OF A CASE 


A 46-year-old man presented to his local 
physician with a 6-month history of a 3.5-em 
left neck mass. After open biopsy of this high 
left jugulodigastric node revealed poorly dif- 
ferentiated metastatic squamous cell carci- 
noma, additional work-up included a normal- 
appearing panendoscopy and random 
biopsies of the nasopharynx, tonsillar areas, 
base of tongue, and both pyriform fossa. A 
directed biopsy of the clinically normal right 
nasopharynx revealed invasive squamous 
cell carcinoma. Metastatic work-up did not 
reveal distant spread of disease. After re- 
viewing this information, the Departments 
of Otolaryngology and Radiation Oncology at 
our institution recommended ascurative dose 
of irradiation to the nasopharynx and neck as 
definitive treatment for this TX, N2, squa- 
mous cell carcinoma of the nasopharynx. The 
patient completed this radical course of radi- 
ation, receiving a total dose of 4500 cGy in 4.5 
weeks through right and left lateral ports to 
the cervical spine to irradiate draining cervi- 
eal nodes. The nasopharynx wa: treated with 
a total dose of 7020 cGy over 8.5 weeks 
through a succession of field reductions. The 
patient tolerated this treatmen: well, experi- 
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encing only the expected acute complications 
of dysphagia, pharyngitis, loss of taste, and 
xerostcmia. 

The patient's medical history was signifi- 
cant only for poliomyelitis at age 8 years, 
involving the neck masculature and upper 
extremities bilaterally and resolving com- 
pletely with little resicual muscle weakness. 
The patient had no history of myocardial in- 
farction, hypertension. or diabetes. His so- 
cial history was essentally negative with no 
smoking history and enly occasional social 
drinking. Family history was significant only 
for lung cancer in his grandfather and no 
neurologic disease. Pmeirradiation physical 
examination was remarkable for no other 
cervical or supraclavicular lymphadeno- 
pathy and a normal nearologic examination, 
including motor strength graded 5/5 and 
grossly intact sensation to touch and 
vibration. 

Approximately 1 month after completion 
of his radiation treatment, the patient com- 
plained of a reproducib:e numbness and tin- 
gling sensation on bending his neck forward. 
Neurologie consultation elicited additional 
complaints of a twinge cf pain in his left thigh 
as well as some shooting electric sensations 
into the left leg, again cn flexion of his neck. 
On examination, there was no evidence of 
other neurologie dysfunction, progressive 
myelopathy, or delayec complication of the 
radiation treatment. Tkese symptoms were 
believed to be consistent with Lhermitte's 
sign. Due to the remote possibility of tumor 
extension to dorsocervical cord, or other 
quantifiable abnormality, a second magnetic 
resonance i ng (MRI) and somatosenso- 
ry evoked responses were ordered. The MRI 
showed mo evidence of either intradural or 
extradural neoplastic processes, no signifi- 
cant spinal stenosis or disk degeneration, or 
any evidence of spinal cord degeneration 
characteristic of transverse myelitis. So- 
matosensory evoked responses indicated 
normal spinal-cord concuction rates. Nerve 
conduction testing anc electromyography 
demonstrated no eviden-e of peripheral neu- 
ropathy, myopathy, or radiculopathy in ei- 
ther upper or lower extremities. 

The pstient persistently demonstrated 
Lhermittes sign on neek flexion over the 
next 4 months. He continued without evi- 
dence of recurrent squamous eell carcinoma 
during this time, but dic complain intermit- 
tently of eold ds anc feet, which would 
blanch and then often turn red quickly on 
exposure to codi He was diagnosed as hav- 
ing Raynaud's | npe and treatment 
with nifedipine was started, which greatly 
relieved these symptoms. Our patient was 
last seen approximately 7 months after his 
first neurologic«complairts; his sensory par- 
esthesias have continuec to improve. Pres- 
ently, he continues to experience the “elec- 
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Fig 1. —Axial schematic of cervical cord indicating relative positions of posterior columns and lateral 
spinothalamic tracts. Note the more lateral locations of inferior dermatome ascending fibers within the 


anterior spinothalamic tracts. 


triclike" feeling accompanied by burning in 
his thighs, buttocks, and groin only after the 
first or second flexion of the neck, and not 
repetitively as 6 months earlier. He is cur- 
rently undergoing a complete rheumatologic 
workup for his Raynaud's phenomenon. 


COMMENT 


Lhermitte’s sign was first described 
by the French neurologists Marie and 
Chatelin after examining World War I 
head injury victims who described sen- 
sations of “un courant electrique,” or 
electric current, traveling from the 
neck to the arms and legs. The phe- 
nomenon later became known as Lher- 
mitte’s sign after the French neurolo- 
gist who first characterized the 
condition in 1918 as originating from 
the medullary spinal cord.” The de- 
scription has also been called the “bar- 
ber's chair sign,” owing to the position 
of neck flexion that is the stimulus for 
the lightning-like sensations. First rec- 
ognized in the brain as a period of 
marked somnolence occurring 6 to 8 
weeks after irradiation by Druckmann 
in 1929,° the parallel condition in the 
spinal cord manifesting Lhermitte’s 
sign was not described until 1948 by 
Boden. Dynes and Smedal’ further 
described the condition in patients who 
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underwent irradiation for thyroid car- 
cinoma.’ However, it was Jones’ in 
1964 who most eloquently described 
the condition, its temporal relationship 
to irradiation, and possible 
pathogenesis, 

In his classic treatise, Jones present- 
ed seven patients treated at St Bar- 
tholomew's Hospital, London, En- 
gland, with full courses of irradiation 
for neoplasms of the upper respiratory 
tract during 1956 through 1961. No 
instances of progressive radiation my- 
elopathy were noted in this series, and 
latent intervals between injury and the 
onset of paresthesias ranged from 2 to 
37 weeks, averaging 16 weeks. Com- 
plete resolution occurred after an addi- 
tional period of 16 weeks with the 
maximal time of healing being 36 
weeks. 

The distribution of the electrical par- 
esthesias most often extends inferiorly 
to the sacral area, and less frequently 
to the lumbar, in the transient cases of 
radiation-induced myelopathy.'’*’ The 
axial arrangement of the ascending 
fibers following decussation, within 
the spinothalamic tract (Fig 1), results 
in successive ascending sensory nerves 
lying more and more centrally, ie, to- 
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Fig 2. — Perspective views of the cervical cord indicating areas of distortion within the cord on neck 
flexion due to lateral supporting ligaments. Distortion is believed to be greatest in proximity to the 
attachments of these supporting ligaments. On neck flexion, shortening of the lateral ligaments results 
in greatest movement of the lower dermatome segments. 


ward the midline. Therefore, the sa- 
cral fibers are located proximal to the 
lateral attachments of the denticulate 
ligaments." The clear evidence that 
physieal movement of the nerve fibers 
is essential to Lhermittes sign sug- 
gests a mechanical explanation for the 
extension of paresthesias to the sacral 
areas. The insertion of the denticulate 
ligaments into the cord at the posterior 
limits of the anterior spinothalamic 
tracts (sacral and lumbar levels) sug- 
gests that maximal tensions at these 
lateral points in the cord may account 
for the lower dermatome involvements 
of sensory pain (Fig 2). 

Because of the transient nature of 
Lhermittes sign, the pathogenesis 
may only be surmised from animal 
studies and recognized pathologic se- 
quelae of delayed progressive radia- 
tion myelopathy. This progressive my- 
elopathy results in a myelomalacia first 
described by Stevenson and Eckhardt’ 
involving the permanent loss of myelin 
in both anterolateral and posterior 
tracts. Extensive changes within the 
cord evidenced by arteriolar degenera- 
tion and large zones of white matter 
necrosis result in neurologic deficits 
occurring after a prolonged latent in- 


terval of 1 to 2 years." Whether the 
pathophysiology of Lhermitte’s sign is 
similar to that of delayed radiation 
myelopathy can only be speculated 
from the similarity of the 16-week la- 
tent interval of Lhermitte' sign to the 
average times of turnover and synthe- 
sis of new myelin.” Current beliefs 
hold that conventional-dose irradiation 
interferes only temporarily with the 
turnover and synthesis of myelin. 

The importance of recognizing Lher- 
mitte’s sign in a patient having com- 
pleted a course of head and neck irra- 
diation lies in the differentiation of the 
earlier onset, transient condition from 
the later onset, progressive, irrevers- 
ible radiation myelopathy. Usually the 
difference in latent intervals between 
completion of irradiation and onset of 
symptoms will distinguish the two con- 
ditions—delayed transverse myelopa- 
thy rarely occurring prior to 6 months 
following irradiation. Magnetic reso- 
nance imaging is useful in the early 
diagnosis of acute transverse myeli- 
tis.^" Magnetic resonance imaging is 
noninvasive, and either increased sig- 
nal on long TR sequences, or cord 
enlargement, may allow early detec- 
tion of myelopathies. Somatosensory 
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evoked potential measurements of cen- 
tral spinal cord conduction may com- 
plement imaging of the suspected in- 
volved levels of spinal cord. In a 
patient with Lhermitte’s sign and no 
abnormalities on routine neurologic ex- 
amination, routine MRI and evoked 
potentials are unnecessary. However, 
if motor weakness or back pain is 
present, both tests are indicated. 

In our patient with poliomyelitis at 
age 8 years, “postpoliomyelitis syn- 
drome” must be considered. This con- 
dition includes new neuromuscular 
symptoms ranging from joint pain and 
fatigue to atypical forms of spinal mus- 
cular atrophy, suggestive of amyotro- 
phic lateral sclerosis. A new, late-on- 
set, slowly progressive muscle 
weakness termed progressive postpo- 
liomyelitis muscular atraphy is now 
recognized occurring in muscles previ- 
ously affected by poliomyelitis." How- 
ever, all variants of the postpoliomyeli- 
tis syndrome involve some insidious 
decline in motor strength—our patient 
evidenced only sensory symptoms. 

The management of patients com- 
plaining of symptoms consistent with 
Lhermitte’s sign after cervical cord 
irradiation should be conservative. 
The distinction between the transient 
condition and that of the progressive 
and irreversible myelopathy is criti- 
cal—a careful history will elucidate the 
latency interval between irradiation 
and the onset of symptoms. The dose, 
fraetionation, and owerall duration of 
irradiation delivered to the cervical 
cord should be determined. Other 
causes of Lhermittes sign in patients 
with cancer include epidural spinal 
cord compression; however, in 95% of 
cases such compression presents with 
localized back pain. Cervieal spondylo- 
sis may also produce similar paresthe- 
sias that may be differentiated by spi- 
nal imaging. The most common 
neurologic illness associated with 
Lhermitte's sign is multiple sclerosis.” 
Vitamin B,, deficiency," Behcets dis- 
ease," low-dose pyridoxine toxicity," 
myeloneuropathy secondary to nitrous 
oxide abuse," cisplatin neuropathy," 
and cystinuria may also manifest 
Lhermitte's sign. Neither steroids nor 
hyperbaric oxygen have proved consis- 
tently useful in reducing either the 
duration or severity of Lhermitte'* 
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sign. Stren neck flexion should be 
minimized, although cervical stabiliza- 
tion devices are rarely applied. 

Of significance tc radiotherapy is the 
importance of recegnizing the benign 
transient form o? radiation-induced 
paresthesia when establishing the 
threshold limits of radiation dose to the 
spinal cord. The paramount necessity 
of irradiating the cervical lymph nodes 
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to control malignancies of the head and 
neck requires adequate dose delivery. 
The presumed temporary spinal cord 
demyelination as a result of irradiation 
to doses within respected tolerances 
(4500 eGy in 180 eGy fractions for 5.0 
weeks) should not dictate a limitation 
of dosage to the spinal cord that would 
compromise the ultimate curability of 
these patients. Nonetheless, the occur- 
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Anterior Ischemic Optic Neuropathy 
Causing Blindness in the Head and 
Neck Surgery Patient 


LCDR Joseph F. Wilson, MC, USNR; Stephen B. Freeman, MD; Dennis P. Breene, MD 


€ Anterior ischemic optic neuropathy is 
an uncommon and devastating event that 
can result in unilateral or bilateral blind- 
ness. It has been reported as a complication 
of ophthalmologic or general surgical and 
cardiothoracic procedures as well as a 
spontaneous event in severe systemic dis- 
ease. Aggravating intraoperative factors in- 
clude anemia, hemorrhage, hypotension, 
preexisting small-vessel disease, and in- 
creased intraocular pressure. We present a 
case of anterior ischemic optic neuropathy 
as a complication in a 48-year-old man 
undergoing extensive resection of recurrent 
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carcinoma of the head and neck. Possible 
contributing risk factors in our patient in- 
clude preexisting hypertension, intraopera- 
tive blood loss, previous radical neck dis- 
section with venous compromise, intra- 
operative head and neck edema, and the 
use of tightly adherent plastic bubble-type 
intraoperative eye protection. The possible 
pathogenesis of this devastating complica- 
tion and recommendations for prevention 
and management of anterior ischemic optic 
neuropathy are described. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1304-1306) 


a ischemic optic neuropathy 
(AION) is a disorder character- 
ized by sudden loss of vision that is 
painless and rarely reversible. Anteri- 
or ischemic optic neuropathy can be 
associated with glaucoma and systemic 
diseases such as diabetes mellitus, ath- 
erosclerotic vascular disease, and tem- 
poral arteritis and is occasionally de- 
scribed as a complication of car- 
diopulmonary, vascular, or 
ophthalmologic procedures. Anterior 
ischemic optic neuropathy in the head 
and neck surgery patient is extremely 
uncommon. The addition of visual loss 
or blindness in a patient who has other 
significant cranial nerve or functional 
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deficits can be particularly devastat- 
ing. Management must be aggressive 
and demands close cooperation be- 
tween the head and neck surgeor and 
the ophthalmologist. 

At the Naval Hospital, Portsmouth, 
Va, a patient undergoing extensive 
resection of recurrent cancer Gevel- 
oped AION as a surgical complicetion. 
His case illustrates some well-reported 
risk factors and, in addition, indicates 
some particular considerations for the 
head and neck surgery patient Al- 
though blindness has been previously 
reported as a complication of head and 
neck surgery,” to our knowledge, this 
is the only reported case with clinical 


manifestations classically consistent 
with anterior ischemic optic neu- 
ropathy. 

REPORT OF ACASE 


A 48-year-old white man presented in De- 
cember 1987 with a T2, N1, MO epizlottic 
squamous cell carcinoma. Review of systems 
was significant for hypertension controlled 
by metoprolol tartrate (Lopressor). There 
was no history of atherosclerotic or ecllagen 
vascular disease or ocular disorders 2xcept 
myopia for which corrective lenses were pre- 
scribed. The patient refused surgery end un- 
derwent irradiation by external beam to the 
primary site and bilateral aspects of the neck 
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to a total dose of 64 Gy. Despite initial tumor 
response, the residual disease rapidly pro- 


ining a total laryngectomy and 
left radical ‘ dissection in May 1988. One 
year later he developed recurrence in the 
tongue base with extension to the anterior 
cervical skin. He underwent a total glossec- 
tomy, resection of anterior cervical skin, and 
right radical neck dissection. Tumor ex- 
tended into the prevertebral fascia prevent- 
ing complete resection. Reconstruction was 
accomplished with pestoralis major myocu- 
taneous and deltopectoral flaps. A single 
dose of 10 me of dexamethasone was given to 
help control postopera-ive edema. The surgi- 
eal time was 13 hours and blood loss was 
3800 mL, which was replaced with 4 units of 
packed red blood cells, 11 L of erystalloid, 1 L 
of hetastarch (Hespam, and 50 mL of albu- 
min. There were no pr»longed periods of hy- 
pertension or hypotension and no hypother- 
mia. The eyes were protected with plastic 
bubble-type pretectors (Opti-gard, Dupaco, 
Oceanside, Calif) and were covered with sur- 
gical drapes. 

At the co ietion @ surgery, significant 
facial and eyelid edem: was noted. The eye- 
lids completely filled the plastic “bubbles” of 
the eye protectors but the globes were gross- 
ly normal to patpatiom After awakening in 
the intensive care uni; 6 hours later, the 
patient complained of inability to see. Exami- 
nation revealed no light perception and ab- 
sent pupillary response bilaterally. An im- 
mediate ophthalmology consultation was 
obtained. Appianation tonometry was 25 and 
26 mm Hg in the right and left eyes, respec- 
tively. The optie nervesavere pale and edem- 
atous and the retinal artery and vein were 
patent. The retinas were normal. Anterior 
ischemic optic neuropathy was the primary 
diagnosis. 

Methyiprednisolone, 250 mg, mannitol, 
20 g, acetazolamide, 259 mg, were immedi- 
ately given intravenousiy every 6 hours and 
timolol, 0.5%, administered topically 
twice a day. Eight hoursiater the intraocular 
pressure (IOP) increased to 40 mm Hg in 
both eyes: Bilateral lateral canthotomies and 
inferior cantholyses were performed. De- 
spite early and aggressive treatment, the 
patient's bilat compete blindness was 
permanent. Follow-up fanduscopy revealed 
bilateral aptic dil atraghy, The patient died 
9 months postoperatively from locoregional 
and intracrania 
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neck surgery." Additionally, we could 
find no other reported cases of bilater- 
al total blindness caused by AION. 
Knowledge of the pathogenesis of 
AION leads to an awareness of various 
risk factors, the identification of which 
will help the surgeon avoid this devas- 
tating complication in patients who 
may already be handicapped by nu- 
merous other cranial nerve deficits, 
loss of voice, hearing loss, hyposmia, 
or dysphagia from the oncologic 
treatment. 

Contributions by Hayreh'"" have 
significantly broadened our under- 
standing of AION. The posterior cili- 
ary arteries (PCAs), branches of the 
ophthalmie artery, supply the optic 
nerve head in a “watershed” fashion." 
Circulation in the optic nerve head is 
dependent on the difference between 
perfusion pressure of the PCAs and 
the IOP." Factors that cause a fall in 
perfusion pressure to the optie nerve 
head can be categorized into local vas- 
cular, systemic, and ocular factors. Lo- 
cal vascular factors, including stenosis 
or spasm of the posterior ciliary, oph- 
thalmic, or carotid arteries, may be 
induced by diseases such as atheroscle- 
rotic vascular disease, temporal arteri- 
tis, hypertension, diabetes, migraine, 
or other collagen vascular diseases. 
Systemic causes include arterial hypo- 
tension, emboli from distant sites, or 
hematologic disorders such as polyey- 
themia, sickle cell disease, thrombotic 
thrombocytopenic purpura, severe 
anemia, or possibly the use of birth 
control pills. The most significant ocu- 
lar cause is increased IOP, but drusen 
(hyaline or colloid bodies in the retina) 
and edema of the optic nerve can also 
reduce perfusion. Other authors sepa- 
rate AION causes into arteritic and 
nonarteritie (or idiopathic). A combi- 
nation of causes from two or more 
groups increases the chance of occur- 
rence and severity of AION. 

Surgical patients are at increased 
risk for all three categories of factors 
that may cause a drop in perfusion 
pressure. Samuel and Beaugie" found 
that there was a marked rise in IOP 
when the concentration of carbon di- 
oxide in expired lung gases increased 
and with higher levels of carbon diox- 
ide, there was also a rise in central 
venous pressure. Larkin et al" have 
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shown that there is a rapid rise in IOP 
lasting about 30 minutes when bypass 
pump circulation begirs during cardio- 
pulmonary bypass surgery. Sweeney 
et al' presented seven cases of AION 
from a review of 7685 consecutive 


cardiopulmonary bypass surgeries. 
They found that four ef their affected 
patients had intraoperative hypoten- 
sion and the other three had hypother- 
mia. Although none of their patients 
suffered bilateral total blindness, three 
did experience severe visual field cuts. 
They postulated two additional factors 
that may have had an effect on their 
patients. Hypothermia decreases cere- 
bral blood flow and increases blood 
viscosity, which may cause ischemia in 
the PCA watershed. Also, the incuba- 
tion of blood with the rylon mesh of a 
bubble oxygenator activates the com- 
plement system, which releases vaso- 
constrictive agents, in turn, compro- 
mising the PCA circulation. 

Our patient suffered from long- 
standing hypertension, a well-known 
risk factor for perioperative vascular 
complications. Another risk factor for 
blindness, which has been previously 
discussed in the literature, includes 
the resection of both internal jugular 
veins." The 1-year interval between 
our patients neck dissections should 
have allowed adequate time for collat- 
eral venous return. Resection of cervi- 
cal skin and soft tissue that contain 
collateral veins and lymphatics may 
play a role in compromi-ing collateral 
return. Many patients undergoing ex- 
tensive head and neck mesections de- 
velop significant regional edema in- 
traoperatively. Overzealeus fluid re- 
suscitation and resection of a sig- 
nificant amount of collateral circulation 
contributes to this edema. 

Occlusive eye protection has not 
been previously discussed. In our pa- 
tient, the markedly edematous eyelids 
and conjunctivae filled the plastie bub- 
bles of the eye protectors that were 
held in place by adhesive backing sur- 
rounding the orbital rim. This tight 
adhesion to the facial skin may not 
have allowed adequate expansion of 
the eyelids, thereby transmitting pres- 
sure to the globe and elevating IOP 
intraoperatively. We believe that this 
occlusive eye protection in conjunction 
with preexisting hypertension was the 


Optic Neuropathy — Wilscn etal 1305 


POMMES RE ara 


ut. Se. A. alit ad Vus V. 


wu “raw 


SL cm vr. 


= PCT aren ES 


P= 


EN ` 












primary cause of our patient's bilateral 
AION. 

Articles on AION occurring from 
plaque emboli and carotid occlusion 
exist," mandating careful manipula- 
tion of the carotid artery during neck 
dissection. It is unlikely that embolic 
faetors were significant in our case of 
bilateral blindness. Also there were no 
periods of hypertension or hypotension 
and end-tidal carbon dioxide was mon- 
itored, remaining steady at physiologic 
levels. Body temperature, monitored 
by rectal probe, was maintained no 
lower than 35.5*C. 

The diagnosis of AION requires two 


= essential features: (1) a disturbance of 


visual acuity and/or the presence of 
visual field defects, and (2) edema of 
the optic dise followed by sectoral or 
complete optie atrophy." Field cuts 
seem to be more common than signifi- 
cant acuity changes and the edematous 
phase does not have to be observed to 
make the diagnosis." 

Comparison of our patient with oth- 
er cases of blindness after bilateral 
neck dissection reveal significant dif- 
ferences. Of the five previously re- 
ported cases, three had normal fundus- 
copic findings, one showed central 
retinal artery occlusion, and one was 
not diagnosed.’ Our patient exhibited 
dise edema and pallor bilaterally and 
patent retinal arteries, a clinical pic- 
ture most consistent with AION. Hy- 


1. Marks SC, Jacques DA, Hirata RM, Saunders 
JR Jr. Blindness following bilateral radical neck 
dissection. Head Neck. 1990;12:342-345. 

2. Bekheit F, Iskander F. Bilateral radical neck 
dissection. J Egypt Med. 1964;47:513-581. 

3. Milner GAW. A case of blindness after bilater- 
al neck dissection. J Laryngol. 1960;74:880-885. 

4. Chutkow JG, Sharbough FW, Riley FC. 
Blindness following simultaneous bilateral neck 
dissection. Mayo Clin Proc. 1913;48:713-11T. 

5. Torti RA, Ballantyne AJ, Berkeley RG. Sud- 
den blindness after bilateral radical neck dissec- 
tion. Arch Surg. 1964;88:271-274. 

6. Sweeney PJ, Breuer AC, Selhorst JB, et al. 
Ischemic optic neuropathy: a complication of car- 
diopulmonary bypass surgery. Neurology. 1982; 
32:560-563. 

1. Larkin DFP, Wood AE, Neligan M, Eustace 
P. Ischaemic optic neuropathy complicating cardio- 
pulmonary bypass. Br J Ophthalmol. 1987;71:344- 


potension, a factor in both central 
retinal artery occlusion and AION, 
was present in four of the other arti- 
cles but was not present in our case. 
Marks et al' offer a postmortem evalu- 
ation revealing hemorrhagic infarc- 
tions of the optic nerves mostly involv- 
ing the posterior intraorbital seg- 
ments. Our patients family refused 
postmortem examination. 

Immediate treatment is indicated 
once the diagnosis of AION is made. 
Treatment is directed at lowering IOP 
in an attempt to restore the delicate 
watershed PCA circulation and in- 
cludes the use of mannitol, acetazola- 
mide, and topical timolol. Although the 
use of systemic corticosteroids is of no 
proven benefit, there is literature sup- 
port recommending their use.” Correc- 
tion of systemic factors such as hypo- 
tension and anemia and aggressive 
medical and surgical treatment of in- 
creased IOP may prevent further visu- 
al loss. 

The head and neck surgeon needs to 
be cognizant of the potential for intra- 
operative ocular injury. Cancer pa- 
tients already deprived of other senso- 
ry and motor functions from oncologic 
treatment are particularly devastated 
by the loss of sight. Hypertension, 
collagen vascular disease, diabetes 
mellitus, or glaucoma place the surgi- 
cal patient at higher risk for AION. 
Intraoperative precautions should in- 
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clude the avoidance of occlusive eye 
coverings, maintenance of a stable 
blood pressure at preoperative levels, 
and avoidance of overzealous intrave- 
nous fluid administration especially 
when venous return has been severely 
compromised. In patients with glauco- 
ma, immediate postoperative measure- 
ment of IOP should be obtained. Pa- 
tients scheduled for prolonged pro- 
cedures with resection of the re- 
maining jugular vein should be 
considered for preoperative ophthal- 
mologic evaluation. Prophylactic treat- 
ment to lower IOP may be beneficial. 
Patients who complain of visual loss 
postoperatively should be immediately 
investigated with bedside visual acuity 
and confrontational visual field exami- 
nations. Any abnormality should 
prompt an immediate ophthalmologic 
consultation. When AION is diag- 
nosed, aggressive treatment including 
the use of steroids, acetazolamide, ti- 
molol, and mannitol should be institut- 
ed. Lateral canthotomy and inferior 
cantholysis may be necessary to re- 
duce IOP in an attempt to reverse the 
poor prognosis of patients with AION. 
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The AMA Scientific Journals — 
Theme Issues on Violence 


Call ‘or Papers 


In May 1991, the 10 scientific journals of the American 
Medical Association (AMA) concurrently published 
multiple articles on a singular subject of great public 
health importance, “Caring for the Uninsured and Un- 
derinsured."'^ Following the success of this effort, the 
editors of tae scientific journals of the AMA again have 
voted to devote substantial pages of all 10 journals to 
another subject of major importance — violence —to be 
published on a common date in 1992. 

The medical, social, and economic effects of violence 
in our society are staggering. Violent death includes 
homicide, suicide, and accident. Nonfatal injuries may 
result from accidents, assaults, and suicide attempts. 
Assailants and victims may be relatives, friends, or 
strangers. Violent injuries may be purposeful or an 
unintended byproduct. 

We invite you to contribute an original manuscript on 
any aspect ofviolence. The manuscript may be an origi- 
nal contribution, a clinical investigation, a brief report, 
a review, or acommentary, or it may fit any of the other 
regular categories. Or you may choose to send your 
manuscript first to any of our nine specialty journals. 





From the Scientic Publications Group, American Medical Association, 
Chicago. IIl (Dr Luntloerg), and the National Safe Kids Campaign, Washing- 
ton, DC (Dr Koop) 

Reprint requests te Scientific Publications Group, American Medical Asso- 
ciation, 515 N State St, Chicago, IL 60610 (Dr Lundberg). 


In preparing your manuscript, you may consider vio- 
lence from the viewpoints of the perpetrator, the direct 
victim, the vector (weapon), or related innocent par- 
ties. We welcome articles on aspects of culture, eco- 
nomics, sociology, geography, and law in addition to 
traditional research and clinical articles. Psychological 
motivation, methods of control, and treatment may be 
critical. We are interested in etiology, pathogenesis, 
effects, management, rehabilitation, and prevention. 

Please follow the usual Instructions for Authors’ in 
manuscript preparation. All manuscripts are subject to 
our usual rigorous peer review, and acceptance of any 
paper is by no means guaranteed. Manuscripts received 
by December 1, 1991, will have the best chance for 
acceptance. 


George D. Lundberg, MD 
American Medical Association 
Chicago, Ill 

C. Everett Koop, MD 
National Safe KideCampaign 
Washington, DC 


1. Lundberg GD. National health care reform: an auraof inevitability is 
upon us. JAMA. 1991;265:2566-2567. 

2. Springer MD, Lundberg GD. Caring for the Uninswredand Under- 
insured: A Compendium From the Specialty Journalsof the American 
Medical Association. Chicago, Ill: American Medieal Association; 
1991. 

3. Instructions for Authors. JAMA. 1991;266:41-47. 


Call for Papers 


Below is a call for papers issued by Dr Lundberg and Dr Koop printed in JAMA 


1991;266:1126. 


The Archives of Otolaryngology-Head and Neck Surgery will also be dedicating that same 
month and issue to the subject of violence. We, as well, endorse the letter and call for papers 
and hope that those of you interested in the subject will submit papers to the ARCHIVES by 
December 1, 1991. Submissions to the ARCHIVES should be sent to Michael E. Johns, MD, 
Editor, Archives of Otolaryngology-Head and Neck Surgery, The Johns Hopkins Univer- 
sity School of Medicine, Administration Room 100, 120 Rutland Ave, Baltimore, MD 21205- 


2196. 
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Letters to the Editor 


Corticosteroid Treatment of Otitis 
Media With Effusion 


To the Editor.—Podoshin and col- 
leagues' are to be commended for per- 
sisting in their study of the use of oral 
prednisone in the treatment of otitis me- 
dia with effusion and following up their 
previous work with a randomized clini- 
cal trial. Before the results of this study 
can be applied to the care of patients, 
however, several problems in experi- 
mental design need to be addressed. 
First, none of the children in the study 
had received medical therapy for otitis 
media with effusion. This is at variance 
with accepted medical practice in the 
United States.’ Second, the children 
were not stratified according to known 
risk factors, which might have led to 
unequal assignment of children to treat- 
ment groups with differing potential for 
spontaneous remission. Third, they ex- 
cluded children with an adenoid/naso- 
pharyngeal ratio of more than 0.73, 
which they interpret as being patho- 
logic. Fourth, their otoscopic severity 
scale (which is missing a number) is un- 
usual in that absence ofa light reflex and 
retraction, which do not bear a direct 
relation to the presence or absence of 
fluid—the outcome measure of inter- 
est—are used in judging success of 
treatment. Finally, their follow-up du- 
ration of 2 months is not adequate be- 
cause the known propensity of these 
children toward relapse must be taken 
into aecount. As a result of these prob- 
lems, generalization of their results to 
the world at large would be premature 
and this treatment must be considered 
experimental, especially since other 
studies in the United States have pro- 
duced conflicting results.'* 
Nonetheless, this is an important top- 
ic and if it could be shown that long- 
lasting results were to accrue from 
prednisone therapy, such that it could 
truly be considered as a desirable treat- 
ment option, in spite of the known risks 
of corticosteroid therapy, then it is like- 
ly that a reduction in the number of 
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surgical cases and a considerable cost 
savings would result. Therefore, it is 
imperative that a larger, perhaps multi- 
institutional, clinical trial be done, one 
with a stronger research design. Such a 
design would call for pretreating all chil- 
dren with an antimicrobial and limiting 
entry into the study to those with per- 
sisting otitis media with effusion, which 
is what would be done in clinical prac- 
tice. If adenoid size is believed to be a 
risk factor (which I doubt’), the children 
should be stratified within the treat- 
ment groups on that basis (rather than 
be excluded) as well as on other more 
certain risk factors, such as prior histo- 
ry of otitis media and a family history of 
otitis media. The study should rely on 
validated otoscopists using the binocu- 
lar microscope for judgments about ef- 
fusion. Type C tympanograms should 
be subdivided into subtypes based on 
middle ear pressure at — 150 em H,0. 
Follow-up duration should be at least 
1 year and otoscopy and tympanometry 
should be repeated at monthly 
intervals. 


GEORGE A. GATES, MD 
St Louis, Mo 


1. Podoshin L, Fradis M, Ben-David Y, Faraggi 
D. The efficacy of oral steroids in the treatment of 
persistent otitis media with effusion. Arch Otolar- 
yngol Head Neck Surg. 1990;1 16:1404-1406. 

2. Mandel EM, Rockette HE, Bluestone CD, 
Paradise JL, Nozza RJ. Efficacy of amoxicillin with 
and without decongestant:antihistamine for otitis 
media with effusion in children. N Engl J Med. 
1987;316:432-437. 

3. Schwartz RH, Publese J, Schwartz DM. Use 
of a short course of prednisone for treating middle 
ear effusion: a double-blind crossover study. Ann 
Otol Rhinol Laryngol. 1980;89(suppl 68):296-300. 

4. Lambert PR. Oral steroid therapy for chronic 
middle ear effusion: a double-blind crossover study. 
Otolaryngol Head Neck Surg. 1986;95:193-199. 

5. Gates GA, Avery CA, Prihoda TJ. Effect of 
adenoidectomy upon children with chronic otitis 
media with effusion. Laryngoscope. 1988;98:58-63. 


In Reply. — First of all we would like to 
thank Gates for his interesting com- 
ments on our article.’ We began to treat 
children with otitis media with effusion 
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(OME) about 25 years ago, when four 
children who were scheduled fer venti- 
lation tube introduction received a small 
amount of steroids for causes other than 
OME; their OME resolved and surgery 
was avoided. Since then we have treat- 
ed long-standing OME in the following 
manner. The children received a course 
of ampicillin for 2 weeks, and if there 
was no improvement they received a 
combined course of ampicillin and pred- 
nisone. The children that did not re- 
spond well had ventilation tubes insert- 
ed. In 1978, we reviewed our-cases and 
published our results." A previous study 
by Oppenheimer" also reported good re- 
sults in treating OME with oral ste- 
roids. We continued to treat persistent 
OME with a combination of antibiotics 
(ampicillin or amoxicillin) and steroids 
and found that not all children respond- 
ed well to this kind of treatment. 

In children younger than 3 years, who 
are prone to suffer from recurrent otitis 
media,‘ the OME recurred often and 
most of them had to have ventilation 
tubes inserted. Another group of chil- 
dren who did not respond well to this 
kind of treatment were those with over- 
sized adenoids. We do not know if the 
size of the adenoid was the risk factor or 
the fact that those children seemed to 
suffer more from nasopharyngeal infec- 
tions, which could cause a diminishing of 
the surfactant.” In their study, Gates et 
al’ considered the adenoid as a bacterial 
reservoir. The bigger the adenoid, the 
bigger the bacterial reservoir! 

As the efficacy of oral steroids in 
OME was controversial (some authors” 
reported good results, whereas oth- 
ers’ invalidated this kind of treat- 
ment), we decided to perform this dou- 
ble-blind study. In our study we 
included another group of 38 children 
who were treated by a combination of 
amoxicillin and antihistamine. In this 
group the results were ne better than in 
the group treated by antibiotics alone; 
those results are already known in the 
literature’ and therefore were not 
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worth publishing. To conduct this study 
we asked that only children with no pre- 
vious treatment for their OME should 
be sent to us. Children with signs of 
fluid lines, air bubbles, or yellow fluid 
that indieates an already resolving effu- 
sion were not included in this study. 

We really felt uncomfortable about 
the plaeebo group that received no kind 
of treatment for their OME. Gates 
raises an interesting point about the ab- 
sence of a light reflex and retraction, 
but in those-children the tympanogram 
and audiogram were abnormal and they 
were thus considered to have OME. 

We are well aware that OME has a 
tendeney to recur but 2 months was usu- 
ally thetime used imother studies too." 
Some of the children in which the OME 
resolved after being treated by antibiot- 
ies and steroids, returned after 6 to 8 
months and they received another 
course, and the OME again dis- 
appeared. 

We had no complieations in any of our 
children, as the dosage of prednisone is 
low and was reduced rapidly. We con- 
tinue to treat children with persistent 
OME by antibioties and oral steroids, 
and are about to publish our results af- 
ter 1 year of foilow-up. 

Once again we thank Gates for his 
interesting comments, and the editor 
for giving us the opportunity to clarify 
some points om our mode of treatment. 
We will keep in mind his points when 
publishing our next article on the effica- 
cy of steroids in the treatment of OME 
after a long follow-up. We hope that our 
method of treatment-will offer a medical 
alternative to surgery for many chil- 
dren wiih OME in the United States and 
all over the world. 


LUDWIG PODOSHIN, MD 
MILO FRADIS, MD 
YACOV BEN-DAVID, MD 
DAVID FARAGGI, PHD 
Haifa, Israel 
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Treatment of Facial Paralysis 


To the Editor.—I enjoyed reading the 
article on Simultaneous Dual System 
Rehabilitation in the Treatment of Fa- 
cial Paralysis by Casler and Conley.’ 
However, I would like to comment on 
the timing of surgery in patients with 
Bell’s palsy, ie, idiopathic peripheral fa- 
cial paresis. 

In my study of 470 patients with Bell's 
palsy I have assessed the degree of pa- 
resis, with the face at rest and when 
performing specified active move- 
ments, at regular intervals; in the 
“acute” stage, ie, during the first few 
days after the onset of the paresis, at 3 
weeks, and at 3, 6, and 12 months after 
the onset. Several of the patients who 
had a residual paresis at the 12-month 
examination were also examined at 18 
and 24 months after the onset of paresis. 

In the untreated control group 67% of 
the patients regained complete facial 
motor function, while 80% of the pa- 
tients in the treatment group had a com- 
plete recovery. The difference is statis- 
tically significant (X* = 6.43; P<.025). A 
total of 329 patients in both groups had 
complete recovery of the facial motor 
function as shown in the histogram. At 
12 months after the onset of paresis 
100% of those who regained complete 
motor function had done so, since those 
patients who had a residual paresis at 
the 12-month examination did not show 
any discernible improvement at the 18- 
and 24-month examinations. This is in 
accordance with the facts mentioned in 
the article by Casler and Conley.’ 
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In the histogram it is apparent that 
some patients made their complete re- 
covery rather late, ie, between the 6- 
month and the 12-month examinations. 
Taking into aecount those patients with 
a residual paresis at the 12-month ex- 
amination, a total of 71 patients dis- 
played an evident degree of improve- 
ment between the 6- and 12-month 
examinations. 

If the line in the histegram between 
the recovery rate at the 3- and 6-month 
examinations is extrapolated, it will in- 
tersect the time axis at around 9 
months. It seems imprebable that the 
line will take on a steeper inclination 
after the 6-month examination. It is 
rather more likely that it will have a less 
steep inclination like most other biologi- 
cal events. 

Thus, in Bell's palsy an improvement 
of the facial motor function can be ex- 
pected for up to 12 months after onset of 
paresis, and the assessment for surgical 
correction should be postponed until 
1 year after the onset of Bell's palsy. 


TOM EKSTRAND, MD 
Hudiksvall, Sweden 


1. Casler JD, Conley J. Simultaneous ‘dual sys- 
tem’ rehabilitation in the treatment of facial paraly- 
sis. Arch Otolaryngol Head Neck Surg. 
1990;116:1399-1403. 


In Reply.—We thank Dr Ekstrand for 
his comments on our article. His review 
of 470 patients with Bell’s palsy gives an 
excellent perspective on the natural 
course of the disease. @ur philosophy 
regarding the timing əf reanimation 
surgery in Bells palsy is in com- 
plete accord with Ekstrand’s recom- 
mendations. 

There were three patients with Bell's 
palsy in our series. Unfortunately, they 
were not referred to us until 5, 7, and 
13 years, respectively, after the onset of 
their eondition. All three patients did 
achieve adequate reanimation. 

Waiting at least 1 year before per- 
forming surgery allows patients to gain 
the maximal degree of spontaneous re- 
covery. Surgery performed shortly af- 
ter the maximal recovery has been 
achieved spares the patient with fixed 
paralysis the agony of waiting years for 
return of neuromuscular function that is 
unlikely to oceur. 


MAJ JOHN D. CASLER, MC 
San Francisco, Calif 
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News and Comment 


Surgical Course on Tympanoplasty 
Offered in France. — A surgical course 
in tympanoplasty will be offered by the 
Centre Hospitalier Régional et Univer- 
sitaire de Grenoble, France. The inten- 
sive course includes practical lectures, 
live surgery, video presentations, train- 
ing on temporal bones, and patient pre- 
sentations. Only 16 applicants will be 
accepted. The course will be offered in 
English. For further information, con- 
tact Madame Gullon, Secrétariat Pr 
Charachon, Clinique ORL-CHU de 
Grenoble, BP 217 X-38043, Grenoble 
Cedex, France; fax: (33) 76.76.56. 15. 


American Laryngological Associa- 
tion Announces Officers for 1991- 
1992.—The American Laryngological 
Association announces its officers for 
the year 1991-1992 to be as follows: John 
M. Fredrickson, MD, St Louis, Mo, 
president; William R. Hudson, MD, 
vice president/president-elect, Dur- 
ham, NC; H. Bryan Neel III, MD, PhD, 
secretary, Rochester, Minn; Robert W. 
Cantrell, MD, treasurer, Charlottes- 
ville, Va; Paul H. Ward, MD, historian/ 
editor, Los Angeles, Calif; Seymour R. 
Cohen, MD, first councillor, Los Ange- 
les, Calif; Eugene N. Myers, MD, sec- 
ond councillor, Pittsburgh, Pa; James 
B. Snow, Jr, MD, third councillor, 
Gaithersburg, Md; Byron J. Bailey, 
MD, councillor-at-large, Galveston, 
Tex; and Charles J. Krause, MD, coun- 
cillor-at-large, Ann Arbor, Mich. 


The American Society of Pediatric 
Otolaryngology Announces Its Annu- 
al Scientific Meeting and Call for Pa- 
pers. — The Seventh Annual Meeting of 
the American Society of Pediatric Oto- 
laryngology will be held at the Desert 
Springs Resort in Palm Springs, Calif, 
from April 13 through 15, 1992. The 
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program includes the president's recep- 
tion, academic program, social and 
spouse program, and a combined scien- 
tific session with the American Bron- 
choesophagologic Association. For res- 
ervation and registration information, 
contact American Academy of Otolar- 
yngology-Head and Neck Surgery, 1 
Prince St, Alexandria, VA 22314; (703) 
836-4444. The society also announces à 
call for papers for the seventh annual 
scientific session. Send abstracts of 200 
words or less by October 15, 1991, to 
William P. Potsie, MD, President, De- 
partment of Otolaryngology, Children's 
Hospital of Philadelphia, 34th and Civie 
Center Blvd, Philadelphia, PA 19104. 


Annual Meeting of the American 
Radium Society. — The annual meeting 
of the American Radium Seciety will be 
held from April 11 to 15, 1992, at The 
Walt Disney World Swan, Orlando, Fla. 
For further information, contact Office 
of the Secretariat, American Radium 
Society, 1101 Market St, Suite 1400, 
Philadelphia, PA 19107; (2E5) 574-3179. 


The American Laryngological As- 
sociation Call for Papers.—The 
American Laryngological Association 
announces its call for papers, including 
calls for the Casselberry Award and 
Best Research Papers, for consider- 
ation for the 113th Annua! Meeting on 
April 11 and 12, 1992, at the Marriott 
Desert Springs Resort, Palm Desert, 
Calif. Casselberry Award: The Cassel- 
berry Award has been established to 
encourage the advancement of the art 
and science of laryngology and rhinol- 
ogy. The award is given for outstanding 
theses or accomplishments in laryngolo- 
gy and rhinology and consists of a suit- 
able sum of money (up to $2000) and a 
certificate from the American Laryngo- 
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logical Association. Competi-ion for this 
award will be limited to these persons 
whose abstracts are selected for consid- 
eration for inclusion in the annual scien- 
tific program. Those wishing to com- 
pete for this award must submit their 
entry in the form of a complete manu- 
script to John M. Fredricxson, MD, 
President, Washington University 
Medical School, 517 S Euciid Ave, St 
Louis, MO 63110, no later than Novem- 
ber 29, 1991. The candidates and manu- 
scripts will be reviewed by a committee; 
if a winner is selected, the C asselberry 
Award will be presented at the annual 
scientifie Meeting. Best Research Pa- 
pers (in two categories): These catego- 
ries are (1) best residents research pa- 
per, and (2) best research paper by a 
faculty member or a clinician in prac- 
tice. These awards have been estab- 
lished to encourage excellence in re- 
search and to advance the art and 
science of laryngology and rhinology. 
The awards are given for outstanding 
research papers—clinical or basic sci- 
ence. The awards consist of a suitable 
sum of money and a certificaze from the 
association. Competition for these 
awards will be limited to these individ- 
uals whose abstracts are selected for 
inclusion in the annual scientific pro- 
gram. Those wishing to compete for 
these awards must submit their com- 
plete paper no later than November 29, 
1991. The winner(s) will be chosen oy a 
committee, and the award will be pre- 
sented at the annual scientific meeting. 
Please refer to Instructions to Authors 
of the Annals of Otology, Rhinology & 
Laryngology for preparation and sub- 
mission of papers for the Best Research 
Papers competition. Submit to John M. 
Fredrickson, MD, President, Washing- 
ton University Medical School, 517 S 
Euclid, St Louis, MO 63110. 
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Physicians Wanted 


BUSY TWO PERSON greup located in the mid- 
South seeks associate to practice general ENT with 
special interest in facial plastic surgery. Multiple 
locations, fully equipped, large referral base from four 
state area. Competitive salary and comprehen- 
Sive benefits. Partnership opportunities. Contact: 
Thomas E. Long, MD; Rande H. Lazar, MD, 791 
Estate, Memphis, TN 38120 





Pu 
bakeries Medical Center 


TIDEWATER VIRGINIA 


Private multi-specialty group with opening for 
BC/BE otolaryngologist. Group offers salary 
guarantee, health, disability, malpractice, pen- 
sion, profit sharing plans. Central location, close 
to major metropolitan a-eas and beach. Send 
curriculum vitae to: 


Recruitment, Lakeview Medical Center 
2000 Meade Parkway. Suffolk, VA 23434 


CENTRAL MIDWEST, busy two person practice 
seeks thirc certified board-eligible otolaryngologist to 
join practice. Oppertunity im beautiful 40,000 popu- 
lation town with drawing area in excess of 250,000. 
State-of-the-art hospital amd office facilities for full 
ENT specialty practice. Generous salary with full ben- 
efits and bonuses with partnership in two years. 
Equal opportunity employer. Call or write: Central 
Kansas ENT Associates, PA, 909 East Wayne, 
Salina, KS:57401. Telephors: (913) 823-7225. 





Professional Opportunities 


ENT OPPORTUNITY in New York's beautiful Adi- 
rondack region! Progressive 124-bed hospital in 
upstate New York is seeking a BC/BE otolaryngolo- 
gist to join an existing general ENT practice. Spe- 
cialty interest can be considered. Early partnership 
opportunity available. Generous guaranteed income, 
start-up funds, and cash flow assistance are offered. 
NLH is located in a family oriented community with 
year-round recreation, excellent schools, and beau- 
tiful surroundings. Contact: Lyn |. Kucij, Director of 
Marketing and Development, Nathan Littauer Hospi- 
tal, 99 East State Street, Gloversville, NY 12078. 
(518) 773-5504. 






Denver Opportunity 


Expanding ENT group seeks a BC/BE 
otolaryngologist for a diverse practice. We 
are seeking a general otolaryngologist who 
has special interest or experience with 
otology, allergy, or facial plastic surgery. 


Candidates should have the following: 
Excellent residency rating; academic honors; 
and foremost, the ability to provide superior 
care. 


Great opportunity for skilled, personable 


specialist. 
Please send CV to: 


PERSONNEL ADMINISTRATOR 
P.O. BOX 10764, DENVER, CO 80210 













NEWPORT, RHODE ISLAND - Otolaryngologist 
wanted to join expanding solo general ENT practice. 
Located in beautiful seaside community with unlim- 
ited recreational and family activities. Easy access to 
major metropolitan areas. Fully computerized office, 
with full range of audiology services. Competitive 
salary with opportunity for partnership at one year. 
Send CV to: James Dobbin, MD, 19 Friendship Street, 
Borden-Carey Building, G40, Newport, RI 02840. 


TWELVE, NEW ENT OPENINGS. Group, solo, 
partnership. Guarantees, benefits, relocation. For 
more information, in confidence, call: HealthSearch 
USA, (800) 899-2200. 1270 East Broadway, Suite 
213, Tempe, AZ 85282. 


ENT SURGEON - The Department of Surgery at a 
progressive, academic urban medical center in the 
northeast seeking aggressive, well-trained ENT 
surgeon to develop a practice and play an important 
role in the education and training of medical students 
and surgical residents. Hospital will provide attractive 
package and incentives and will assist with practice 
development. Medical School faculty appointment 
commensurate with qualifications. Please contact: 
David H. Levien, MD, Director of Surgery, Episcopal 
Hospital, Front Street & Lehigh Avenue, Philadelphia, 
PA 19125. (215) 427-7042. 


OBERLIN, OHIO multi-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 44074. 





EXPANDING TWO DOCTOR group located in the 
South seeks associate to practice general ENT with 
special interest in otology. Offices located near major 
medical center. Large referral base. Competi- 
tive salary and comprehensive benefits. Opportuni- 
ties leading to partnership. Respond to: Box #421, 
c/o AOTO. 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Heac & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquries about "BOX NUMBER" advertisements: All replies must be in writin 
, C/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


g and must cite the box number in the ad. Example: 
not permitted to divulge the identity of advertisers who wish their 


Professional Opportunities 


FAIRFIELD COUNTY, CONNECTICUT (one hour 
from New York City). Otolaryngalogist seeks BC 
otolaryngologist. Send CV: Reply Box #417, c/o 
AOTO. 






ASSOCIATE WANTED IN VERMONT 


Two board-certified otolaryngologists seek associate. 
General ENT practice including nasal allergy and full-time 
audiology. Convenient access to excellent skiing, camping, 
fishing, water sports, and cultural activities. Close to major 
universities and colleges. Competitive salary with 
opportunity for partnership. Current CV to: Mid-Vermont 
ENT, PC, Attention: Ms. Marlene W. Smith, Practice 
Administrator, 69 Alien Street, Suite 4, Rutland, VT 05701. 


BC/BE OTOLARYNGOLOGIST reeded - Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong referral 
base. Well equipped 112-bed fullservice hospital. 
Our service area population is now 30,000; a growing 
area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and abun- 
dant recreation including golf, tennis, mountain and 
equestrian activities. Easy access to all California's 
major metropolitan and resort areas. Please contact: 
Tulare District Hospital Physician Recruiting Office, 
P.O. Box 90112, Los Angeles, CA 80009. (800) 468- 
2687. 
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NEW ENGLAND 


315-bed, acute care community 
hospital seeks etolaryngologist 
for new practice. Enjoy one in 
three call, strong practice 
demand, and $150,000 
minimum first year income. City 
has population of 50:000 with 
service area of 179,000. 


Located in southern ceastal New 
England and scenic Rhode 
Island, twenty miles from 

Providence. Area has 
excellent school svstems 
and abundant cuitural 
and recreational oppertunities 
only New England can offer. 


Judye Snow 
JACKSON AND COKER, INC. 
115 Perimeter Center Place 
Suite 380 11320 
Atlanta, Georgia 30346 
Telephone: (800) 544-1987 
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Professional Opportunities 


HAWAII — For Sale: Established, general, ENT solo 
practice in urban office/hospital center in Honolulu. 
Well equipped and furnished office. Trial association 
9-18 months then sale. Terms. Send CV to: Box 418, 
c/o AOTO. 


NORTH PLATTE 
NEBRASKA 


BC otolaryngologist to join or associate with busy 
general BC otolaryngologist in community of 
23,000 with patient base of 100,000. Opportunity 
to develop own niche. Enjoy beautiful area lakes, 
hunting and fishing. Ski slopes within easy 
driving distance. Excellent environment for 
family. School system has achieved honors and 
college provides post-secondary and advanced 
degree programs. Complete benefit package 
including competitive income guarantee. 
Marcia Norrie 
GREAT PLAINS REGIONAL 
MEDICAL CENTER 
601 West Leota, North Platte, NE 69103 
(800) 762-7090 


SHOCK YOUR FAMILY and friends! Tell them you're 
looking at practicing in Fargo, North Dakota. Our 
countrypolitan lifestyle includes commutes of up to 
nine minutes, six-car traffic james, unlocked doors, 
exceptional schools, bagging the limit in fish and 
game and dangling your feet off the dock. The Dakota 
Clinic is a 150-person multi-specialty group looking 
for BC/BE otolaryngologist to join three board- 
certified otolaryngologists (one to retire soon). This 
position offers an opportunity to step into a ready 
made, high surgical volume practice with excellent 
salary, benefits, paid malpractice insurance and 
buying in is not required. Dakota Clinic has the latest 
in technologist equipment, i.e., CT and MR scanning, 
ABR, etc. The last laugh will be yours! To receive our 
video and community/practice information kit, call 
Dick Reis at (800) 342-4926, or write: Dick Reis, 
Manager, Recruiting, Dakota Clinic, Ltd., 1702 South 
University Drive, Fargo, ND 58103. If you try us, you'll 
see why. 











Group Health Association, one of 
Washington, D.C.'s most respected 
names in the health maintenance 
field, is recruiting 


OTOLARYNGOLOGIST - 
HEAD AND NECK 
SURGEONS 


Group Health Association is c model 
of excellence in primary and spe- 
cialty care. Our 200+ staff physicians 
provide care for more than 155,000 
members in nine modern, well- 
equipped multispecialty medical 
centers and in the area's finest com- 
munity hospitals. With the support of 
professional associates, you will man- 
age varied, professionally stimulat- 
ing caseloads. 


A competitive salary and outstand- 
ing benefits package that includes 
vacation, sick leave, and extensive 
insurance coverage (malpractice, 
life, retirement, disability, dental) are 
offered. We also cover hespital/ 
licensing fees, professional society 
dues and continuing education 
expenses. 


Innovative and ambitious profession- 
als with board certification oreligibil- 
ity and with broad experience in 
general ORL, head and neck, 
otology, and trauma are encour- 
aged to apply. Please send c.v. Or 
call Mary C. Hines, Physician Re- 
cruiter, on 1-800-336-1442 or. in the 
D.C. Metro area, (202) 364-7242. 


Turner Bledsoe, MD, Medical Director 


GROUP HEALTH ASSOCIATION 
4301 Connecticut Avenue, N.W. 
Washington, D.C. 20008 


An Equal Opportunity Empleyer 





For 

All 

The 

Right 
Reasons... 


Dedicated physicians, 
state-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a part ofa . 
dynamic community. 


Sioux Falls has a 


strong economic base, 
growing population, 
and a progressive 
education system. 


Group Health is my model 
of the future.” 


Arnold Relman, MD. Retired editor, 
New England Journal of Medicine 

















Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


The highest standards of health care, delivered at a price 
people can afford, is what has earned Group Health Cooperative 
national attention. Our commitment to our physicians is equally 
strong. They enjoy a collegial team-oriented practice, free from 
the pressures of running a business—leaving them time to 
pursue the ultimate delivery of health care. 


To find out more. 


Discover, too, the beauty of western Washington State, recog- contact 


nized as one of the most desirable places to live in America. For 
further information about becoming a Group Health physician, 
call us toll-free at (800) 543-9323. Group Health is an equal 
opportunity employer. 


Sioux Empire 
Medical Center 


Carl Hinson 
1200 S. Euclid Ave. 
Suite 320 MBi 


Group 
1£7Y Health 


o9' Cooperative 
of Puget Sound 








Sioux Falls, SD 57105 
1-800-468-3333 
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Please see next page for brief summary of prescribing 
information. 


1. Data on file, Rhóne-Poulenc Rorer Pharmaceuticals Inc. 2. Storms W, Bronsky 
E, Findlay S, et al: Once daily triamcinolone acetonide nasal spray is effective for 
the treatment of perennial allergic rhinitis» Ann Allergy 1991;66(4):329-334. 
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THE ONCE-DAILY NASAL STEROID 


ONCE 


DAILY 


NEW t| ONCE 
Nasacort.- 
Inhaler 


(triamcinolone acetonide) 


[na ' za-cort] 
Triamcinolone Acetonide Nasal Inhaler 


For intranasal Use Only 
Shake Well Before Using 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this preparation 
contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with a topical corticoid can be 
accompanied by signs of adrenal insufficiency and, in addition, some patients may experience 
symptoms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Patients 
previously treated for prolonged periods with systemic corticosteroids and transferred to topical 
corticoids should be carefully monitored for acute adrenal insufficiency in response to stress. In 
those patients who have ma or other clinical conditions requiring -term systemic 
corticosteroid treatment, too rapid a decrease in systemic corticosteroids may cause a severe 
exacerbation of their symptoms. 


The use of Nasacort Nasal Inhaler with alternate-day systemic prednisone could increase the 
likelihood of hypothalamic-pituitary-adrenal (HPA) suppression compared to a therapeutic dose 
of either one alone. Therefore, Nasacort Nasal Inhaler should be used with caution in patients 
already receiving alternate-day prednisone treatment for any disease. 


PRECAUTIONS 

General: In clinical studies with triamcinolone acetonide administered intranasally, the 
development of localized infections of the nose and pharynx with Candida albicans has rarely 
occurred. When such an infection develops it may require treatment with appropriate local 
therapy and discontinuance of treatment with Nasacort Nasal Inhaler. 


Triamcinolone acetonide administered intranasally has been shown to be absorbed into the 
systemic circulation in humans. Patients with active rhinitis showed absorption similar to that 
found in normal volunteers. Nasacort at 440 mcg/day for 42 days did not measurably affect 
adrenal response to a six hour cosyntropin test. In the same study prednisone 10 m 
significantly reduced adrenal response to ACTH over the same period (see CLINICAL TRIALS 
section) 

Nasacort Nasal Inhaler should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract or in patients with untreated fungal, bacterial, or 
systemic viral infections or ocular herpes simplex. 


Because of the inhibitory effect of corticosteroids on wound healing in patients who have 
experienced recent nasal septal ulcers, nasal surgery or trauma, a corticosteroid should be 
used with caution until healing has occurred. 


When used at excessive doses, systemic corticosteroid effects such as hypercorticism and 
adrenal suppression may appear. If such changes occur, Nasacort Nasal Inhaler should be 
discontinued slowly, consistent with accepted procedures for discontinuing oral steroid therapy. 


Information for Patients: Patients being treated with Nasacort Nasal Inhaler should receive 
the following information and instructions. 


Patients should use Nasacort Nasal Inhaler at regular intervals since its effectiveness depends 
on its regular use. A decrease in symptoms may occur as soon as 12 hours after starting steroid 
therapy and generally can be expected to occur within a few days of initiating ier il in allergic 
rhinitis. The patient should take the medication as directed and should not exceed the 
prescribed dosage. The patient should contact the physician if symptoms do not improve after 
three weeks, or if the condition worsens. Nasal irritation and/or burning or stinging after use of 
the spray occur only rarely with this product. The patient should contact the physician if they 
occur. 


For the proper use of this unit and to attain maximum improvement, the patient should read and 
follow the accompanying patient instructions carefully. Because the amount dispensed per puff 
may not be consistent, it is important to shake the canister well. Also, the canister should be 
discarded after 100 actuations. 


Carcinogenesis, Mutagenesis: Animal studies of triamcinolone acetonide to test its 
carcinogenic potential are underway. 


Impairment of Fertility: Male and female rats which were administered oral triamcinolone 
acetonide at doses as high as 15 mcg/kg/day (110 mcg/m*/day, as calculated on a surface 
area basis) exhibited no evidence of impair org maximum human dose, for 
comparison, is 6.3 mcg kg day (240 mcg/m?/day). However, a few female rats which received 
maternally toxic doses of 8 or 15 mcg/kg/day (60 mcg/m?/day or 110 eee. respectively, 
as calculated on a surface area basis) exhibited dystocia and prolonged delivery. 


DAILY 


® 


Nasal 
Inhaler 





Developmental toxicity, which included increases in fetal resorptions and stillbirths and 
eroen a pa weight and survival, also occurred at the matemally toxi doses 
Diu mcg/kg/day or 20 - 110 Me dpab as calculated on a surface area basis). 

uctive e of female rats and effects on fetuses and offspring were comparable 
between groups that received and non-toxic or marginally toxic doses (6.5 and 1.0 mcg/ 
kg/day or 3.8 mcg/m?/day 7.0 meg/m*/day). 
Pregnancy: nancy Category C. Like other corticoids, triamcinolone acetonide has been 
shown to be ter ic in rats and rabbits. T ic effects, which occurred in both species 
at 0.02, 0.04 and 0. mom /day -— 135, 270 and 540 meg/m?/day in the rat and 
320, 640 and 1280 mcg/m/day in the rabbit, as calculated on a surface area basis), included a 
low incidence of cleft and/or intemal hydrocephaly and axial skeletal defects. Teratogenic 
effects, including CNS and cranial ions, have also been observed in non-human 
tps at 0.5 mg/kg/day (approximately 6.7 mg/m?/day). The doses of 0.02, 0.04, 0.08, and 
).5 mg/kg/day used in these toxicology studies are ximately 12.8, 25.5, 51, and 318.7 
times the minimum recommended dose of 110 mcg of Nasacort per day and 32, 6.4, 12.7, and 
80 times the maximum Santee dod dose of 440 mog of Nasacort per day based on a patient 
AQ Pc Mon cd beh Ly ll jon to pregnant rats and rabbits 

uced embryotoxic and fetotoxic effects which were comparable to those produced by 

administration by other routes. There are no uate and well-controlled studies in pregnant 
women. Triamcinolone acetonide should be during pregnancy only if the potential benefit 


justifies the potential risk to the fetus. 
Experience with oral corticoids since their introduction in pharmacologic as opposed to 
physiologic doses s that rodents are more prone to ter ic effects trom corticoids 


than humans. In addition, because there is a natural increase in glucocorticoid production during 
pregnancy, most women will require a lower exogenous steroid and many will not need 
corticoid treatment during pregnancy. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving 
corticosteroids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: It is not known whether triamcinolone acetonide is excretediin human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when 
Nasacort Nasal Inhaler is administered to nursing women. 


Pediatric Use: Safety and effectiveness have not been established in children below the age of 
12. Oral corticoids have been shown to cause growth suppression in children and teenage's, 
particularly with higher doses over extended periods. If a child or teenager on any corticoid 
oppeens to have growth suppression, the possibility that they are particularly sensitive to this 

of steroids should be considered. 
ADVERSE REACTIONS: In controlled and uncontrolled studies, 1257 patients received 
treatment with intranasal triamcinolone acetonide. Adverse reactions are basec-on the 567 
patients who received p roe similar to the marketed Nasacort canister. These patients were 
treated for an average of 48 days (range 1 to fp aa 145 patients enrolled in 
uncontrolled studies received treatment from 1 to ys (average 332 days) 
The most prevalent adverse experience was headache, being reported by approximately 1396 
of the patients who received Nasacort. Nasal irritation was reported by 2.8956 of the patients 
receiving Nasacort. Other nasoph al side effects were reported by fewer than 5% of the 
patients who received Nasacort and included: dry mucous membranes, naso-sinus congestion, 
throat discomfort, sneezing, and epistaxis. The complaints do not usually interfere with treatment 
and in the controlled and uncontrolled studies approximately 1% of patients have discontinued 
because of these nasal adverse effects. 
In the event of accidental overdose, an increased potential for these adverse experiences may 
be expected, but systemic adverse experiences are unlikely (see OVERDOSAGE section). 
OVERDOSAGE: Acute over with this form is unlikely. The acutetopical 
application of the entire 15 mg of the canister would most likely cause nasal irritation and 
headache. It would be unlikely to see acute systemic adverse effects ifthe nasa applicatior of 
the 15 mg of triamcinolone acetonide was administered all at once. 
Caution: Federal (U.S.A.) law prohibits dispensing without prescription 
Please see product circular for full prescribing information 


Pe RHONE-POULENC RORER 


RHONE-POULENC RORER PHARMACEUTICALS INC. 


500 VIRGINIA DRIVE 
FORT WASHINGTON. PA 19034 
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OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in Western Massachusetts. 











NPMG is a multi-specialty group practice structured as a professional 
corporatien. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 









t. 


m Competitive salary and benefit programs. 
m Membership in a 40-physician group. +^ 
m Rapidly growing prepaid membership. ` 


8 An environment that encourages innovative approaches to 
heaith care delivery. $ 


m Group paid full coverage malpractice insurance. 


m Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. a 


Send inquiry and curriculum vitae to: 


Stacy'Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road m P.O. Box 4011 m Farmington, CT 06034-4011 


An equal opportunity/affirmative action employer 
















GUTHRIE 


Guthrie Clinic 


Otolaryngologist 


Board Certi'ied/Eligible Otolaryngologist needed as associate to 
join an active 3 physician Section of Otolaryngology, practicing 
al! aspects of modern otolaryngology. This 230 physician multi- 
specialty clinic serves as a referral center for surrounding areas 
of northeastern Pennsylvania and the southern tier of New York 
State. 


Affiliated with progressive 366 bed hospital. State-of-the-art 
diagnostic and operative equipment available. Medical school 
teaching affiliation provides a stimulating environment. Area 
provides attractive living conditions with ample seasonal recrea- 
tion cpportunities. Easy access to major metropolitian areas. 
Excellent salary and fringe benefits. 


Respond with curriculum vitae to: 


Ray F. Garman, M. D. 
Medical Director 

Guthrie Clinic 

Sayre, Pennsylvania 18840 
1-800-724-1295 


A member of the Guthrie Healthcare System 








Professional Opportunities 


MAINE COAST - Private practice-with cross cover- 
age for well-qualified, motivated etolaryngologist to 
affiliate with 106-bed, modern, medical referral cen- 
ter. Enjoy beautiful coastal community on Penobscot 
Bay. Highly rated public schools. Skiing and golf 
oceanside. Financial guarantee; office space; 
equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Oronc. ME 04473. Call: 
(207) 866-5680. 


OREGON: BC/BE otolaryngologis: to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The 
Corvallis Clinic, PC, 3680 NW Samaritan Drive, 
Corvallis, OR 97330. 


OTOLARYNGOLOGY - Brainerc, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


KANSAS CITY, MISSOURI — Solo practitioner 
seeking BC/BE otolaryngologist to join busy surgi- 
cal practice. Prime location adjacent to major metro- 
politan hospital. Good expansion and outreach 
potential. Emphasis now on otelogy, endoscopic 
sinus surgery, laryngology and head & neck surgery. 
Buy out arrangements from the Beginning available 
to qualified person. Call or senc CV to: Robert L. 
Rogers, MD, 6420 Prospect T4017. Kansas City, MO 
64132-1186. (816) 361-5858. 


ENT SURGEON: (Vascular subspecialty), BC/BE for 
solo practice in western Pennsylvania one hour from 
Pittsburgh, "America's most livable city." Outlying 
hospital of large health system. Excellent opportunity. 
Country setting with big city accessibility. Salary 
guarantee, malpractice, benefits, rent, staff subsidy. 
CV to: Healthcare Professional Management, One 
Monroeville Center, Suite 104C. Monroeville, PA 
15146. Attention: R. Hager. 

















Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to joim prestigious 
diversified practice o' ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for rew industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-5305 
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OTOLARYNGOLOGIST - Board-certified or 
-eligible to join busy two otolaryngologist group in 
Miami, Florida, with two fully equipped offices located 
in two prestigious hospitals. Must be fluent in Span- 
ish. Please send CV or call: Gaston de Cardenas, 
MD, Chief, Division Otolaryngology, Miami Children's 
Hospital Medical Building, 3200 Southwest 60 Court, 
#207, Miami, FL 33155. (305) 662-8316. 


ee FLORIDA umm 


Associate otolaryngologist needed to join busy practi- 
tioner in private clinic. Well established patient base, 
fee-for-service, plenty of work, and referrals upon 
arrival. New office facility, state-of-the-art hospital 
located in Gainesville, Florida. Near Orlando, Disney 
World, Gulf and Atlantic coast. Send CV to: 


M. Linet, MD, P.O. Box 1192, Alachua, FL 32615 















PUNTA GORDA, FLORIDA — Opportunity for BC/BE 
otolaryngologist to establish private practice in this 
Gulf Coast community located between Ft. Myers 
and Sarasota. Excellent climate and living conditions. 
Hospital will provide a competitive income guarantee 
for the first year. Adventist Health System/Sunbelt, 
2400 Bedford Road, Orlando, FL 32803. Telephone: 
(800) 327-9290. 


Positions Available - 


PENNSYLVANIA/VIRGINIA/NORTH CAROLINA: 
Locations include rolling hills of western 
Pennsylvania; Chesapeake Bay area; suburb of 
Washington, DC; and popular lake community near 
Raleigh/Durham, North Carolina. Groups and solo 
practices. Modern facilities. Contact: Bonnie 
Jefferson, AM Care Physician Search, Dept. AO, 
P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 


Computers/Software 


AMERICAN MEDICAL SOFTWARE'S Medical Office 
Management, Office Billing, Electronic Claims, Bar 
Coding, and Medical Records Systems feature easy 
installation-operation, advanced capabilities, and toll 
free support. For information, call: (800) 423-8836. 








The Permanente 
Medical Group, Inc. 


Physician Recruitment Services 
1814 Franklin, 4th Fl., Dept. C 
Oakland, CA 94612 
(800) 777-4912 
(415) 987-4949 
EOE 


P 
KAISER PERMAN 
Good People. Good Medicine. 





Research Grant Awards 


and Training 
Fellowships 


To Study Otosclerosis, 
Meniere's Disease and Related Disorders 


The American Otological Society, Inc., through its Research Fund is offering Research Grant 
Awards and full-time Research Training Fellowships to study otosclerosis, Meniere's Disease 
and related ear disorders in United States or Canadian institutions, July 1992 - June 1993. 
Proposals may include investigations of the management and pathogenesis of these 
disorders, and underlying processes. 


RESEARCH GRANTS. Available to physician and non-physician investigators; renewable 
annually for a maximum of $25,000 per year; no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (residents and medical students), 
fellowship will support 1-2 years' full-time research conducted outside of residency 
training. Applications must be accompanied by sponsoring institution documentation that 
facilities and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked by January 31, 1992. 


mM ECT NN ANN NN RN 


Information and materials may be obtained from: 


RICHARD A. CHOLE, MD, PhD, SECRETARY-TREASURER 
RESEARCH FUND OF THE AMERICAN OTOLOGICAL SOCIETY, INC. 


UNIVERSITY OF CALIFORNIA, DAVIS 


OTOLOGY LAB, 1159 SURGE 3, DAVIS, CALIFORNIA 95616 


TELEPHONE: (916) 752-8931 
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OTOLARYNGOLOGIST - B esc 


Otolaryngology 
Board-Certified or Board-Eligible Fellowship 


Available July 1992: One year of 


Three-physician group in north central Wisconsin arpi A A NES 
seeking a personable, well-trained and qualified This je di all pua i: ds 
. . ogy, laryngeal problems, laser 
person to share in a prog ressive, surgery, maxillofacial surgery, facial 
well established practice. plastic and reconstructive surgery, 
and endonasal surgery. 
This well equipped and staffed office Opportunities for basic and/or clin- 
is located in a modern, 300-bed hospital. The oe eae tele 200 strobe 
community and surrounding area procedures performed per year. A 
: i stipend, living allowancesand insur- 
has a population of 100,000 (+) and provides ance packaaine dva lli 
excellent educational, cultural and EPA | 
; VES pplications may be obtained by 
recreational opportunities. contacting: 
i Rande H. Lazar, MD 
Please send curriculum vitae to: Director cf Fellowship Training 


James F. Langlois 
Business Manager 


4 25 i i var . Otolaryngolo Co l 
W WI 54 | i Department of Otolary | 


Memphis, TN 38103 


University of North Carolina 
School of Medicine 
ASSISTANT PROFESSOR 


Full-Time Faculty Position 


| Research Audiologist — The Division of Otolaryn- 
| gology/Head and Neck Surgery, Department of 
| Surgery, School of Medicine, University of North | 
Carolina at Chapel Hill is seeking a research 
audiologist for its full-time academic staff at the 
assistant professor level (tenure track). Applicants 
should hold a PhD in audiology with at least three 
vears of post-doctoral experience. 



































The University of 
North Carolina 


School of Medicine 
ASSISTANT PRCFESSOR 


Full-Time Faculty Position 


COLORADO 
OTOLARYNGOLOGIST 


BC/BE 


Excellent opportunity to join 
a thriving two-person prac- 
tice in beautiful northwest 
Denver suburb at the foot 
of the Rocky Mountains. 


Otolaryngologist/Head and Neck Surgeon — 
Division of Otolaryngology/Fead and Neck 
Surgery, Department of Surgery, University of 
North Carolina at Chapel Hill School of Med- 
icine is seeking a board-certified or-eligible 
otolaryngologist for its full-time academic staff 
at the assistant professor level tenure track). 

The successful candidate should have an 
interest in developing a strong clinical program 
in neuro-otolaryngology and have demonstrated 
the potential for teaching, for research, and for 
obtaining grant support. A fellowship in neuroto- 
logy is requirec. Applications fo: the position will 
be accepted until January 1, 1992 with a pro- 
jected starting date of July 1, 1992. 


The University of North Carolina at Chapel 
Hill is committed to increasing representation of 
women and members of minosity groups on its 
faculty and particularly encourages applications 
from such candidates. 


The successful candidate should have an interest 
and proven record in a broad range of psycho- 
| acoustic research — including research with young 
| children and hearing-impaired listeners — and 
should be currently Principal Investigator on an 
externally funded grant. In addition, expertise in 
clinical audiology (e.g. completion of basic 
| academic/practicum requirements as stipulated 
by ASHA for clinical certification) and computer fj 
programming are required. Applications for the 
| position will be accepted until January 1, 1992 
|] with a projected starting date of July 1, 1992. 


Guaranteed competitive 
salary with incentives and 
attractive benefit package 
leading to leading to early 
partnership. 


The University of North Carolina at Chapel Hill is 
committed to increasing representation of women 
and members of minority groups on its faculty 
and particularly encourages applications from 
such candidates. 


Lovely office located on 
campus of 400-bed acute 
care hospital that is state- 
of-the-art with all specialties 
represented. 


Letters of inquiry and curriculum vitae should 


Letters of inquiry and curriculum vitae should be f be sent to: 


| sent to: 
| Harold C. Pillsbury, IIl, MD 
Professor and Chief 
Otolaryngology/Head and Neck Surgery 
610 Burnett Womack Building, CB#7070 
University of North Carolina 
School of Medicine 
Chapel Hill, NC 27599-7070 
(919) 966-3341 


Harold C. Pillsbury, IIl, MD 

Professor and Chief 

Otolaryngology/Head and Neck Surgery 
610 Burnett Womack Building, CB#7070 


University of North Carolina 
School of Medicine 
Chapel Hill, NC 27599-7070 
(919) 966-3341 


Send CV to: 
Box #420, c/o AOTO. 
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Otolaryngology 
Fellowship 
in 
Public Health 
















Pediatric 
Otolaryngology Fellowship 


A one- or two-year intensive fellowship in pediatric otolaryngology 
is available within the Department of Otolaryngology-Head and 
Neck Surgery at The University of Iowa, Iowa City, Iowa, beginning 
July 1993. 











July 1, 1992 














Combined Study Program in 
Otolaryngology and Public Health 







Leading to a Masters Degree 


Experience is offered in all aspects of pediatric otolaryngology 
in Public Health 


including airway management and laryngology, otology and 
cochlear implantation, facial plastic surgery, and cleft lip/palate 


surgery. 


Research opportunities are available in molecular otolaryngology, 
cochlear implantation and speech and language development. 



















Sponsored Jointly by: 


Beth Israel Hospital 
Brighara & Women's Hospital 
Harvard School of Public Health 


Applicants must be board-eligible in otolaryngology-head and neck 
surgery and able to secure an Iowa medical license. 









For further information contact: 








Richard J.H. Smith, MD 
Department of Otolaryngology-Head and Neck Surgery 


THE UNIVERSITY OF IOWA 
Iowa City, IA 52242-1078 e (319) 356-3612 


Contact 


David M. Vernick, M.D. 
333 Longwood Ave. 
Boston, MA 02115 


8 (617) 735-3165 Ge 


Faculty Positions 















The University of Iowa is an affirmative action/equal opportunity enrployer. 
Persons of minority status are encouraged to apply. 









PEDIATRIC OTOLARYNGOLOGIST - Recruiting 
full-time academic faculty position in pediatric oto- T 
laryngology at Children's Hospital & Medical Center 

and University of Washington School of Medicine. 199] - ] 992 
Responsibilities include patient care, residency : eus ¢ 
teaching and clinical/basic science research. Chil- Fellowship Position in 


dren's Hospital & Medical Center and the University 


of Washington School of Medicine are affirmative FACIAL PLASTIC AND RECONSTRUCTIVE SU RGERY 


action/equal employment opportunity employers. 















Send CV to: Mark Richardson, MD, Children's ivici 

Hospital & Medical Center, P.O. Box #5371, Seattle, Division of Otolaryngology/Head & Neck Surgery 
WA 98105. Stanford University Medical Center 
OTOLOGIST/NEUROTOLOGIST — Academic posi- Palo Alto VA Medical Center * Palo Alto, California 


tion: The Department of Otolaryngology-Head and 


Neck Surgery of the Eastern Virginia Medical School | AAFPRS approved Fellowship in Facial Plastic and Reconstructive Surgery is 
IS seeking a full-time otologist/neurotologist who 


qualifies at the Assistant Professor level. Candidates available for applications; the closing date is January 15, 1992. 
should have fellowship, or equivalent, training with 


strong interests in the clinical, research, and teaching j j i ie | 
A ate of the sub-specialty, This is a unique oppor. The Fellowship begins July 1, 1992 for a one year period. Emphasis is 


tunity for an individual to work in a major academic placed on both aesthetic and reconstructive surgery of the face and 
otolaryngology-head and neck surgery program neck; a research project is encouraged. Salary is approximately $30,000 


serving eastern Virginia. The salary is competitive per year and the candidate must be eligible for or possess a valid 
and there are attractive fringe benefits. Research 


funds and laboratory facilities are available. Send California state license and be an American citizen. 
curriculum vitae to: Gary L. Schechter, MD, Professor 


and Chai , Department of Otol logy-Head 
E nose Cr Head AFFIRMATIVE ACTION/EQUAL OPPORTUNITY EMPLOYER 
23507. The Eastern Virginia Medical School is an 


affirmative action/equal opportunity employer. For further information, please contact: 

. Medical Equipment/Supplies Richard L. Goode, MD, Preceptor 
TOMAX BASIC SKULL tomography and radio- 
graphy system. Easy to operate. Four years old. STANFORD UNIVERSITY MEDICAL CENTER 
Excellent condition. To obtain information contact: t ital 
Otolaryngology Consultants of Memphis, Linda Division of Otolaryngology/Head & Neck Surgery 
Dougherty, 791 Estate, Memphis, TN 38120; or call: 300 Pasteur Drive, R135B 


(901) 761-9517. 


BENNETT SKULL UNIT with high frequency 
generator, desk top processor, one year old. Take 
over lease or best offer. (714) 499-6390. 


Stanford, California 94305-5328 ® (415) 
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You need an antibiotic 
that works here! 
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-~. CEFTIN?2 


(cefuroxime axetil) 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 


‘ 


4 
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BID oral cephalosporin therapy that stands out from the crowd ^ À 
| Allen & Hanburys / i> 


DIVISION OF GLAXO INC 


Please consult Brief Summary of Prescribing Information.for CEFTIN on next page 
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WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES. 


As with other cephalosporins (and other broad-spectrum — 
P MON Dos teh with the use of Cettin; therefore, 
cheer» bog nane f fiw in patients who develop diarrhea in 
with antibiotic usa. 


Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipo! resins have been shown to bind the toxin 
in vitro. 


- 


may 
diphenoxylate with atropine (e.g., Lomotil y prolong and/or worsen the 
condition and should be ab i Is suspected. 
When the colitis is not rel drug 
metronidazole and oral vancomycin have been shown to be beneficial. Oral 
vancomycin is the treatment of choice for antibiotic-associated pseudo- 
Clostridium difficile. Other causes of 


appropriate agents, e.g., antihistamines, pressor amines. or 
As with other antibiotics, prolonged use of Ceftin Tablets may result in 
of If superinfection occurs during 
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tablets), but not with enzyme-based tests for glycosuria (6... Clinistix", 
Tes-Tape"). As a false-negative result may occur in 
that either the glucose oxidase or hexokinase method be used 
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ADVERSE REACTIONS: The adverse reactions to Ceftin* Tablets 


reactions to other administered cephalosporins, Ceftin Tabl 
vel oli n cnl cnc s eda plns ang cused 
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elevations in AST (SGOT, 2.0% of patients), ALT 
of patients), and LDH (1.0% of patients) have been observed. 
: postive Coombs’ test (04% of patients) have 


DFE 

ji 
i 
i 


the adverse reactions listed above that have been observed in 
EM MM, Hes RAIN Ub vooctone and tid 
cephalosporin-class antibiotics: 
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Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for urinary 
glucose, increased alkaline phosphatase, neutropenia, 
thrombocytopenia, leukopenia, elevated bilirubin, pancytopenia, 


The answer to a 
time-consuming task 


Credentials Verification — It's important to both 
physicians and those evaluating them. Now 
available in your area, the National Physician 
Credentials Verification Service, AMA/NCVS™ 
can make the process easier and better. 


Here's how 

For physicians: The AMA/NCVS sets up and 
maintains a permanent portfolio of verified 
information that can be used as the physician applies 
for licensure or privileges. The physician no longer 
needs to start from scratch each time an applicatior 
is made. 


For hospitals/boards: The AMA/NCVS provides a 
summary report of core credentials that have been 
verified with primary sources. And for the core 
credentials it collects, the AMA/NCVS satisfies 
current standards defined in the Joint Commission 
Accreditation Manual for Hospitals for primary 
source verification. The credentials verifier no longer 
needs to reverify all information. 


The result 

It's called a win-win situation and, best of all, it's 
operated by the most experienced provider of 
physician information: the American Medical 
Association. 


For information on the Service, contact your co- 
sponsoring Medical Society office or call the AMA 
at 1-800-677-NCVS. 


The AMA/NCVS — it means 
greater efficiency...quality assured. 





American Medical Association 





National 
Physician 
Credentials 
Verification 
Service ™ 
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Available soon from Marion Merrell Dow Inc. 
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DEPARTMENT OF EDUCATION 





TEMPORAL BONE SURGICAL DISSECTION COURSES - 1992 





Intensive One Week Courses (CME 53 hrs.) 


Hand pieces and burrs are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 
special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
practiced by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group. Inc.). 


January 12-17, 1992 May 17-22, 1992 October 18-23, 1992 
February 2-7, 1992 August 30-September 4, 1992 November 8-13, 1992 
March 1-6, 1992 September 20-25, 1992 December 6-11, 1992 


April 5-10, 1992 
Physicians $1,100.00 Residents $875.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 2100 West Third Street, Los Angeles, California 90057 © (213) 483-4431 Ext. 7079 


What trends exist 
among medical groups today? 








| | "ue Available now. .. Medical Groups in the U.S. — A Survey of Practice 

| BD o: Medical Groups — | Characteristics 1990 Edition is the ideal reference for anyone interested in 
| Edition s De | è a í i 

| A Survey of... current trends or involved with planning for the ongoing success cf an 


C haracteristics 


"| existing group. 


Medical Groups in the U.S. is the only source of comprehensive information 
on medical groups. It summarizes and analyzes the latest survey data and 
census information for more than 16,000 medical groups throughout the 
country. 


Backed by the authority of the AMA 
The data you'll find in this reference is derived from the AMA Masterfile, 
the only database maintained on all U.S. physicians. 

















Some specific areas of information addressed in the book: 


e number of groups e managed care impact 
Medical Groups * group size * hospital relationships 
in th e U S i * specialty composition * medical facilities 
— * geographic distribution * business equipment 
A Survey of * organizational characteristics 
Practice Here's how you can order your copy now! 
Characteristics Order this latest version of Medical Groups in the U.S. — A Surve» of 


Practice Characteristics 1990 Edition. Order Number OP 390390. 
AMA Member $60, Non-member $90. Call 1-800-621-8335 and charge 
payment to your MasterCard or Visa. 
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RYNATAN A 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannare, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg 








RYNATAN-S ist 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg 





ion RYNATAN* is an antihistaminic/decongestant corsination available for 
oral administration as Tablets and as Pediatric Suspension. Eact tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (naturai-and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine a 
pyrilamine. 


Indications and Usage RYNATAN is indicated for a relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy shouid be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns: nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardicvascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol orother CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcohc'ic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impawment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Wis on Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or carraffect reproduction 
capacity. RYNATAN should be given to a pregnant woman only itzlearly needed. 


Nursing mothers: RYNATAN should not be administered to a numsing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preterred. Stimulants 
should es be used. If hypotension is a problem, vasopressor agents may be 
considered. 


ape and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six yéars of age— 5to 10 mL (1 to2 
teaspoonfuls); Children two to six years of age — 2.510 5 mL (eto 1 teaspoonful); 
Children under two years of age — Titrate dose individually 

How Supplied RYNATAN?® Tablets: Buff, capsule-shaped, compressed tablets 
in bottles of 100 (NDC 0037-0713-92) and bottles of 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
0037-0715-68). 

Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 

RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-30°C (59°F-86°F); protect from freezing. 


* RYNATAN*-S is RYNATAN® Pediatric Suspension either in a 4 fl oz unit of use container 
with a 10 mL calibrated oral syringe (patent pending) or in a 15 mL sample container. 


Rev. 9/89 





Reference: [Brackets list internal identification code.] 

1. Weiler JM, Gellhaus M, Donnelly A, Weiler K. Randomized, double-blind, 
parallel groups, placebo-controlled study of efficacy and safety cf Rynatan® in the 
treatment of allergic rhinitis using an acute model. Ann Allergy. 1990;64:63-66.[2] 
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Each capsule-shaped tablet contains: phenylephrine tannate, 25 09; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. - 


mFavorable safety profile 
and effective' 


m Appropriate for all patient 
age groups 
m B.I.D. titratable tablets 
E RYNATAN-S* Pediatric Suspension 
E Convenient dosing 


Please see following page for prescribing informa: on. 
T. WALLACE LABORATORIES 

Division of Carter- Wallace, Inc 
W. Cranbury, New Jersey 08512 
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Unlike antihistamines, BECONASE acts 
directly on the inflammatory component, 
the cause of recurrent symptoms. 


e Proven more effective than antihistamines 
for seasonal rhinitis'? 

e Effective in perennial rhinitis? and 
proven safe for long-term use: 


BECONASE 


(BECLOMETHASONE DIPROPIONATE, USP) 


INHALATION AEROSOL AND REFILL 


ALSO 
ans: BECONASE AG? NASAL SPRAY 0.042% 
(BECLOMETHASONE DIPROPIONATE MONOHYDRATE) 


*Calculated on the dried basis. ¢ v" ) (if P 
. (ie f 
AY M | 
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RHINITIS THERAPY THAT DOES MORE 


Please consult references and Brief Summary of Prescribing Information on next page. 
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te) 
curated o is. | SHAKE WELL s ' 
For Intranasal Use Only — BEFORE USE. Abbott Laboratories ............ essem, LOOOH-E, 1444A-D 
1 Cmm te ary only D coin. See complete prescribing information in Beconase™ Inhalation Aerosol Allen & Hanburys M MERE (QUT vos ~ 1329-1330 
i to any of the ingredients of either preparation contraindicates its use. Cover 3-Cover 4 
f c corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ® Nasal Spray can American Society of Plastic and 
ir ciency. x 
patients previously treated for prolonged periods with systemic corticosteroids are Reconstructive Surgery Ine. .......... DEM NAI. A MAS 1342 
Or Beconase AQ Nasal Spray. This is particularly important in those patients who have 


ions where too rapid a decrease in systemic corticosteroids may cause a severe 


administration of alternate-day prednisone systemic treatment and orally inhaled 

r of hypothatamic-pituitary-adrenal (HPA) suppression compared with a therapeutic dose 

one alone. Theretore, Bec Inhalation Aerosol and Beconase AQ Nasal Spray treatment should be used with caution 
already on rec Pli tei regimens for any disease. 

If reco dosesot intranasal beclome 

. Virtue of recent systemic steroid therapy, sympt 








thasane are exceeded or if individuals are particularly sensitive or predisposed by 
oms-»f hypercorticism may occur, including very rare cases of menstrual 


















. irregularities, acneiform lesions, and cushingoid features. If such changes occur, Beconase Inhalation Aerosol and Beconase AQ Centre Hospitalier ro Mew LPS EET co NES 1328 
| - Nasal Spray should be discontinued à Wly consistent with accepted procedures for discontinuing oral steroid therapy. 
M : ya e 
A During withdrawal from oral steroids, some patients may experience symptoms of withdrawal, e.g., joint and/or 
- muscular pain, lassitude. and depres e v. " 
in clinical studies with oeclometha dipropionate administered intranasally, the development of localized infections of the 
. hose and pharynx with Candida albicans has occurred only rarely. When such an infection develops, it may require treatment with 
opriate local therapy wr discont n of treatment with Beconase® Inhalation Aerosol or Beconase AQ Nasal Spray. 
b. Bec asone dipropionate is ed into thexcirculation. Use of excessive doses of Beconase Inhalation Aerosol or 
_, Beconase AQ Nasal Spray may suppress HPA function. "- : 
3 Beconase Inhalation Aerosol an e AQ Nasal Spray should be used with caution, if at all, in patients with active or Grason Stadler Company vehe — OH EMEN GNSXR D 










quiescent tuberculous infections of te respiratory tract; untreated fungal, bacterial, or systemic viral infections; or ocular herpes 
 . For either preparation to be effective in the treatment of nasal poles. the aerosol or spray must be able to enter the nose. 
_ Therefore, treatment of nasal polyps with these preparations should be considered adjunctive therapy to surgical removal and/or 
. the use of other medications effective penetration of these preparations into the nose. Nasal polyps may recur 
. after any form of treatment. | 
.. As with any long-term Wweatment. patients using Beconase Inhalation Aerosol or Beconase AQ Nasal Spray over several months 
- or longer should be exammed periodically for possibte changes in the nasal mucosa. 
... Because of the inhibitory effect of«corticosteroids on wound healing, patients who have experienced recent nasal septum ^ 3 
_ ulcers, nasal surgery, or auma should not use a nasal corticosteroid until healing has occurred. House Ear Institute ................... BAGUE s 5 1 
Although systemic effects have been minimal withwecommended doses, this potential increases with excessive doses. ! 
" Therefore. " than recammended 
.. Beconase Inhalation &erosol: 
. Rare instances of increased intraoc 
corticosteroids. i 
.. Beconase AQ Nasal Saray: Rarely. immediate hypersensitivity reactions may occur after the intranasal administration of 
- beclomethasone. i | 
a folc ge ee md. tg ý pe — eis " vrbes aagana prosewe ane pa epa hh hi s 
- following ana ion of aerosolized corticosteroids. Although these have not been observed in clinical trials wi Me > i MEC 
. Beconase AQ Nasal Spray. vigilance should be mairtained. Eli Lilly & Company sensorio. na does vee 1335-1336 a | 
^ imation or Paler er bn occurs, it may be an indication for stopping Beconase AQ Nasal Spray. S: 


at will 


ses of Beconase Inhalation Aerosol and Beconase AQ Nasal Spray should be avoided. 
instances of nasal septum perforation have been spontaneously reported. y 
f pressure have been reported following the intranasal application of aerosolized 


being treated with 3econase Inhalation Aeroso! or Beconase AQ Nasal Spray should receive the 





prescribed dosage shoulenot be increased. Instead. nasal vasoconstrictors or oral antihistamines may be needed until the effects + T 








of the package insert. Marion Merrell Dow, Inc ............ 1326, 1328A-D . 1336A-D, Me 


Hd , A 
_ weeks by the oral route, resulted in no evidence of carcinogenic activity. Mutagenic studies have not been performed. 1452C-D "tt 

Impairment of fertility, as evidenced by inhibition ef the estrous cycle in dogs, was observed following treatment by the oral ^ 
M No inhibition of the-sstrous cycle in dogs was-seen following treatment with beclomethasone dipropionate by the inhalation vA 
- route. 





dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses approximately 10 NU 
_ times the human dose. Imtnese studies, beclomethasone was found to produce fetal resorption, cleft palate, agnathia, i 
-— microstomia, absence of tongue, d d ossification. and agenesis of the thymus. No teratogenic or embryocidal effects have 


Pregnancy: Teratogenic Effects; Pregnancy Categery C: Like other corticoids, parenteral (subcutaneous) beclomethasone d 
; d 
_ been seen in the rat wher-Declomethasone dipropionate was administered by inhalation at 10 times the human dose or orally at ; a 






~ 1,000 times the human dese. There are no adequateand well-controlled studies in pregnant women. Beclomethasone 
. dipropionate should be used during pregnancy only ifthe potential benefit justifies the potential risk to the fetus. New York Eye & Ear Infirmary ME UNT. CUR 
... Nonteratogenic ora ignem alism may oecur in infants born of mothers receiving corticosteroids during pregnancy. X > 1 209 e 
{Such infans should bé cam deed. —- : Kiel is SE i Nicolet Instrument Corporation ...m..sessssssosssoesssesssos À ; 
. Nursing Mothers: i! is notnown r beclomethasone dipropionate is excreted in human milk. Because other corticosteroids : : E z = 24 i 
- are excreted in human miik, caution should be exercised when Beconase Inhalation Aerosol or Beconase AQ Nasal Spray is Norwich Eaton Pharmaceuticals .......... 1444E-F, 1452A-B | iA 
ad nistered to a nursingwoman. ^33 
Pe Use: Safety anaeffectiveness in children below 6 years of age have not been established. 7 M 4 
VERSE REACTIONS: Imgeneral, side effects in climcal studies with both preparations have been primarily associated with À iy^ 
on of the nasal mucaus membranes. | $ 
Rare cases of immediate and delaye “farsi ll reactions, including urticaria, angioedema, rash, and bronchospasm, f 
l ) ntranasal inhalation and administration of beclomethasone. E 
Adverse reactions reported in controlled clinical trials and long-term open studies in patients t 
are described below. 3 
Sensations of irritation and burning in the nose (11-per 100 patients) following the use of Beconase Inhalation Aerosol have 


! ~ A H 
been reported. Also, occasional sneazing attacks (1@sper 100 adult patients) have occurred immediately following the use of the Rhone-Poulenc Rorer ............... eese 1940-1342 v 
- intranasal inhaler. This symptom may be more common in children, Rhinorrhea may occur occasionally (1 per 100 patients). ii 
- Localized infections of me nose and pharynx with Candida albicans have occurred rarely (see PRECAUTIONS). ND d 


















.. Transient episodes of epistaxis hav reportediin 2 per 100 patients. 
_ Rare cases of ulceration of the nasal mucosa and mstances of nasal septum perforation have been spontaneously reported 
_ (see PRECAUTIONS), 
. Rare instances of increased intra 
Corticosteroids (see PREGAUTIONS). i Bet 
Systemic Senes rame i A re not reparzed eap te clinical Toe A ade wedge exceeded, p - 
Ver, or ividuals sre particularly sensitive, symptoms of hypercorticism, i.e., Cushing's syndrome, could occur. : : ; F 
- Beconase AQ* Nasal Spray: Adverse reactions reported in controlled clinical trials and open studies in patients treated with SmithKline-Beecham Laboratories ................... 1421-1422 
~~ Beconase AQ Nasal Sprayare described below 
.. Mild nasopharyngeal ir':ation following the use of beclomethasone aqueous nasal spray has been reported in up to 24% of 
. patients treated, including-occasional sneezing attacks (about 4%) occurring immediately following use of the spray. In patients 
- experiencing these symptoms, none fad to discontinue treatment. The incidence of transient irritation and sneezing was 
. approximately the same imithe grouprof patients whoweceived placebo in these studies, implying that these complaints may be 
. related to vehicle components of the formulation 
__ Fewer than 5 per 100 patients rep headache, nausea, or lightheadedness following the use of Beconase AQ Nasal Spray. ~ 
jg than 3 per 100 patients reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 


pressure have been reported following the intranasal application of aerosolized Pu 3 


; rare instances of wheezing, nasal septum perforation, and increased intraocular pressure have been reported ° ° . 
following the intranasal aaministration of aerosolized'corticosteroids (see PRECAUTIONS). University OL BOWE AN SERTER TE S pe E e ER a RE 1324, 1336 
OVERDOSAGE: information concerning possible overtlosage and its treatment appears in the full prescribing information. University of Texas ......... MUN M Werten mn o 
"yd^ m 


. DIVISION OF GLAXO INC $ 
Research Triongie Pork, NC 27709 | 


A References; 1. Beswick K8J. Kenyon GS, Cherry JR- A comparative study of beclomethasone dipropionate aqueous nasal Spray 
- with terfenadine tablets in-seasona! allergic rhinitis. Curr Med Res Opin. 1985;9(8):560-567. 2. Salomonsson P, Gottberg L, 

4 eh D jc igi ya fecu bx acy a an ert arbi od gae n - pleri n a ding geb spray in hay 

. fever. Allergy. A3: . 3. Tarlo SM, Cockcro . Dolovich J, Hargreave FE. Beclomethasone dipropionate aerosol in ^ : 2€ 
"perennial rhinitis. J Allergye'Clin Immunol. March 1977.59:232-236. 4. Holopainen E, Malmberg H, Binder E. Long-term follow-up Whitehall Laboratorios ........21.... 03 12i sve plene oue ee deme 





pe intra-nasal beclomethasone treatment; a clinical and histologic study. Acta Otolaryngol Supp! (Stockh). 1982;386:270-273. 
/ hes < | 
b 
M. l B1-719 
; | February 1991 


While every precaution is taken to ensure accuracy, we cannot guarantee i al 
against the possibility of an occasional change or omission 
"Printed in USA October 1991 in the preparation of this index. l 





Cold & Sinus 


IBUPROFEN 200 n; /PSEUDOEPHEDRINE 30 mg 


EFFECTIVE SINUSITIS RELIEF WITHOUT SEDATION : 


e Analgesic-decongestant formula 


e Multi-symptom sinusitis relief: provides relief of sinus pressure 
and pain, headache, sore throat, and fever 


è No drowsiness: relief without the sedative effects associated 
with antihistamine-containing formulas 


e Excellent safety profile 


FOR COLD AND SINUS RELIEF—WITHOUT DROWSINESS 
Please advise patients to read and follow product labelin g. Patients should not take this product if t hey have ha d a severe aller gic reoctiom to as pirin 
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Twenty-fifth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course 


June 1 - 5, 1992 


Course Director: Henry T. Hoffman, MD, lowa City, IA 
Assistant Director: James L. Netterville, MD, Nashville, TN 
Guest Faculty: Willard E. Fee, Jr., MD, Stanford, CA 

Helmuth Goepfert, MD, Houston, TX 


This one-week course, designed for both residents and practicing head and neck surgeons will provide a 
comprehensive review of the current techniques in the management and reconstruction of head and neck neoplasms 
Areas covered will include treatment of salivary gland, oral cavity, oropharyngeal, laryngeal, paranasal sinus, and 
thyroid carcinomas. Cadaver dissection under the supervision of the faculty to include practical application of local 


and myocutaneous flaps will be offered. Approved for 40 hours CME credit. A concurrent course in Head and Neck 
Cancer and Reconstructive Surgery for Nurses will be given June 1 - 4, 1992. 


Fee $1,200.00 
Residents with a letter from department head will receive 5096 reduction on their fee. 
Enrollment is limited to 60 participants 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology--Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
lowa City, lowa 52242 
319/356-2166 


Ninth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


June 1 - 4, 1992 


This four-day nursing course will present the comprehensive management of patients with head and neck cancer. 
Topics covered will include current treatment regimes, nursing interventions, and psychological considerations. 


Fee: $225.00 
Enrollment is limited to 40 


For further information contact: 
Jo Dickens, Center for Conferences & Institutes 
The University of lowa 
lowa Memorial Union Room 249 
lowa City, lowa 52242 
319/335-3231 
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A DROWSY FEELING 
MAY WARN PATIENTS 
OF ANTIHISTAMINE- 
IMPAIRED 
PERFORMANCE. 
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An antihistamine may significantly impair 
patients' performance whether or not it 
makes them feel drowsy. 


Antihistamines that have an effect on the CNS can 
temporarily degrade mental ability, impairing such 
essential functions as cognitive speed and accuracy, 
reaction time, vigilance, and motor coordination. 


Unfortunately, studies show no consistent relationship 
between actual performance impairment and subjec- 
tive feelings of drowsiness. 


How can we reliably determine the effects of 
antihistamines on human performance? 


Only through carefully designed tests yielding objective 
data can we know with confidence how given antihis- 
tamines may or may not affect performance. And test 
results should be replicated to be relied upon. 


Who needs to avoid performance impeirment? 


In today's fast-paced world, patients should avoid 
performance impairment. A fraction of a second can 
be critical in many common, everyday situations. 

And because patients may not detect their impairment, 
physicians should know with confidence what to expect 
of the medications they prescribe. 


What progress is being made? 

For some time, research has been dedicated to the 
elimination of antihistamine-induced performance 
impairment. Marion Merrell Dow Inc. looks forward to 
bringing you some of the results of this research. 


If you would like to receive research results on the 
performance effects of antihistamines, please call 
1-800-552-3656, or write to: 


Marion Merrell Dow inc. 
Customer Information Center 
P.O. Box 8480 

Kansas City, MO 64114-0480 
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HOUSE BRIN INSTITUTE 





DEPARTMENT OF EDUCATION 
TEMPORAL BONE SURGICAL DISSECTION COURSES - 1992 
a .)[ EOE SEE Se 





Intensive One Week Courses (CME 53 hrs.) 


Hand pieces and burrs are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 
special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
practiced by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group, Inc.). 


January 12-17, 1992 
February 2-7, 1992 
March 1-6, 1992 
April 5-10, 1992 


Physicians $1,100.00 


May 17-22, 1992 
August 30-September 4, 1992 
September 20-25, 1992 


October 18-23, 1992 
November 8-13, 1992 
December 6-11, 1992 


Residents $875.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 2100 West Third Street, Los Angeles, California 90057 © (213) 483-4431 Ext. 7079 














MAXILLO FACIAL TRAUMA 1992 


March 6-8, 1992 
San Luis Hotel, Galveston, Texas 


An Overview of the Principles and Surgical Treatment 


of Maxillofacial Trauma Care consisting of Didactic 
and Laboratory Sessions. 
20.5 hours in Category 1 CME Credits 


Sponsored by: 
Educational and Research Foundation for The American 
Academy of Facial Plastic and Reconstructive Surgery 


Hosted by: 
The University of Texas Medical Branch 


Pre-registration deadline is February 10, 1992. For more 
information on registration and hotel accommodations 
please call Ms. Opal A. Hamilton 800-437-7186. 


Course Directors: 
Karen H. Calhoun, M.D. Galveston, Texas 
Byron J. Bailey, M.D. Galveston, Texas 


Registration Fees: After Feb. 10 
AAFPRS Members $795.00 $845.00 
Nonmembers $895.00 $945.00 

Call for resident fees. 


SURGICAL COURSE ON 
TYMPANOPLASTY 


Service de Clinique 
Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B GRATACAP 


from MARCH, Monday 2 
to MARCH, Thursday 5, 1991 
(english language) 


The intensive course includes: 
—practical lectures, 

—live surgery, 

—video presentations, 
—training on temporal bones, 
—patient presentations. 


Limited places: 16 applicants 
Fee: 4,000 FF—Residents: 3,000 FF 


For further informations, contact: 
Madame GULLON-— Secretariat 
Pr Charachon 
Clinique ORL—C.H.U de GRENOBLE 
BP 217 X—38043 
GRENOBLE CEDEX FRANCE 
FAX (33) 76.76.56.15 




















Patients taking 
antihistamines 
may have 
impaired 
performance 
without feeling 


Demands an antihistamine 
proven to free patients 
from impaired performance” 
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cterfenaciinel 60 "ma cables iid 
for seasonal allergic rhinitis 


Starts fast andlasts 





"lease see brief summary of prescribing information on adjacent page 






COGNITIVE PERFORMANCE 


DEMANDS AN 
ANTIHISTAMINE 
PROVEN 

TO HAVE 

NO EFFECTS ON 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN » 
GREATER THAN rem 
PLACEBO i 











Impairment-free relief 
from the first dose through the season 








(terfenadine) 60 mg tablets bid x 
for seasonal allergic rhinitis 


Starts fast andlasts 





DEMANDS AN 
ANTIHISTAMINE 
PROVEN 

TO HAVE 

NO EFFECTS ON 
REACTION TIME 
AND MOTOR 
COORDINATION 
GREATER THAN 
PLACEBO 


Lack of performance impairment must 
be proven through extensive cbjective 
testing—distinct from subject vely 
reported drowsiness?^?5 More than 

60 objective tests of cognitive. motor, 
and integrated performance- 
documented in over 20 published 
studies—show that Seldane has no 
effects on human performance greater 
than placebo??? 





Impairment-free relief 
from the first dose through the season 








(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 
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FREES PATIENTS 
FROM 
PERFORMANCE 
IMPAIRMENT 
CAUSED BY 
CLASSICAL 


ANTIHISTAMINES, 


WHILE IT 
PROVIDES FAST, 
STRONG RELIEF 


m Effects on patient 
performance no greater 
than placebo 


m lets patients stay alert 


m Strong through-the- 
season relief 


m Convenient 24-hour relief 
at recommended dosage 


m Proven worldwide with 
more than 100 million 
patient-months of use 


Impairment-free relief 


from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets bid 





for seasonal allergic rhinitis 





T 
Starts fast andlasts 
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Seldane* 

(terfenadine) 60 mg Tablets 

BRIEF SUMMARY 

CAUTION: Federal law prohibits dispensing without prescription 

DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each tablet contains 60 
mg terfenadine. Tablets also contain, as inactive Ingredients: corn starch, gelatin, lactose, 
magnesium stearate, and sodium bicarbonate 

INDICATIONS AND USAGE 

Seldane is indicated for the relief of symptoms associated with seasonal allergic rhinitis 
such as sneezing, rhinorrhea, pruritus, and lacrimation 

CONTRAINDICATIONS 

Seldane is contraindicated in patients with a known hypersensitivity to terfenadine or any 
of its ingredients 

PRECAUTIONS 

General: Tertenadine undergoes extensive metabclism in the liver. Patients with impaired 
hepatic function (alcoholic cirrhosis, hepatitis), 3r on ketoconazole or troleandomycin 
therapy. or having conditions leading to QT prolongation (e.g. hypokalemia, congenital QT 
syndrome) may experience QT prolongation and/or ventricular tachycardia at the recom- 
mended dose. The effect of terfenadine in patients who are receiving agents which alter the 
QT interval is not known. These events have also occurred in patients on macrolide 
antibiotics, including erythromycin, but causality s unclear. The events may be related to 
altered metabolism of the drug, to electrolyte imbalance, or both 

Information for patients; Patients taking Seldane should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients 
should be questioned about pregnancy or lactation before starting Seldane therapy, since 
the drug should be used in pregnancy or lactation only if the potential benefit justifies the 
potential risk to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct 
sunlight, and away from children 

Drug Interactions: Preliminary evidence exists that concurrent ketoconazole or macrolide 
administration significantly alters the metabolism of terfenadine. Concurrent use of 
Seldane with ketoconazole or troleandomycin is no: recommended. Concurrent use of other 
macrolides should be approached with caution 

Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of terfenadine, corre- 
sponding to 63 times the recommended human daily dose, in mice for 18 months or in rats 
for 24 months, revealed no evidence of tumorigenicity. Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis 

Reproduction and fertility studies in rats showed no effects on male or female fertility at oral 
doses of up to 21 times the human daily dose. At 3 times the human daily dose there was 
a small but significant reduction in implants and at 125 times the human daily dose reduced 
implants and increased post-implantation losses were observed, which were judged to be 
secondary to maternal toxicity 

Pregnancy Category C: There was no evidence of animal teratogenicity. Reproduction 
studies have been performed in rats at doses 63 times and 125 times the human daily dose 
and have revealed decreased pup weight gain and survival when terfenadine was adminis- 
tered throughout pregnancy and lactation. There are no adequate and well-controlled 
studies in pregnant women. Seldane should be usad during pregnancy only if the potential 
benefit justifies the potential risk to the fetus 

Nonteratogenic effects: Seldane is not recommended for nursing women. The drug has 
caused decreased pup weight gain and survival in rats given doses 63 times and 125 times 
the human daily dose throughout pregnancy and lactation. Effects on pups exposed to 
Seldane only during lactation are not known, and tere are no adequate and well-controlled 
Studies in women during lactation 

Pediatric use: Safety and effectiveness of Seldane m children below the age of 12 years have 
not been established 

ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled studies in- 
volving more than 2,400 patients who received Seldane, provides information on adverse 
experience incidence for periods of a few days up to six months. The usual dose in these 
studies was 60 mg twice daily. but in a small number of patients. the dose was as low as 





20 mg twice a day, or as high as 600 mg daily 
In controlled clinical studies using the recommentied dose of 60 ng b.i.d.. the incider 
of reported adverse effects in patients receiving Seldane was similar to that reported 


patients receiving placebo. (See Table below | 

ADVERSE EVENTS REPORTED 'N CLINICAL TR.ALS 
Percent of Patients Reporting 
Controlled Suudies* All Clinical Studies" 


Seldane Placebe Control | Seldane Placebo 
N-781  N-665 N-526''' | Nz2462  N=1478 








































Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 
Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress, 
Nausea, Vomiting 
Change in Bowel habits) 
Eye, Ear, Nose, and Throat 
Dry Mouth/Nose/Throat 
Cough 
Sore Throat 
Epistaxis 
Skin 
Eruption (including rash 
and urticaria) or itching 


* Duration of treatment in "CONTROLLED STUDIES" was ususlly 7-14 DAYS 
** Duration of treatment in "ALL CLINICAL STUDIES” was up ta 6 months 
*** CONTROL DRUGS: Chlorpheniramine (291 patients), d-Chlorpheniramine 
(189 patients), Clemastine (146 patients) 
Rare reports of severe cardiovascular adverse eects Nave beer received which incl 
arrhythmias (ventricular tachyarrhythmia, torseses de pointes, ventricular fibrillati 
hypotension, palpitations, and syncope. In controlled clinical trals in otherwise nor 
patients with rhinitis, at doses of 60 mg b. i.d. small increases in QT; interval were obsen 
Changes of this magnitude in a normal populatron are of doubful clinical significat 
However, in another study (N-20 patients) at 30C ng b.\.d. a mean increase in QTc of 1 
(range -4% to +30%) (mean increase of 46 msec was observed without clinical sign: 
symptoms 
In addition to the more frequent sideetfects repored in clinical trals (See Table), adve 
effects have been reported at a lower incidence ine nical trials and/or spontaneously du! 
marketing of Seldane that warrant listing as poss=ply associated with drug administrat 
These include: alopecia (hair loss orzhinning), anaphylaxis, angieedema, bronchospa 
confusion, depression, galactorrnea, insommia, menstrua disorders (includ 
dysmenorrhea), musculoskeletal symptoms. nientmares, paresthesia, photosensiti 
seizures, sinus tachycardia, sweating, tremor, ummary frequency and visual disturba! 
In clinical trials, several instances of mild, or in onecase, moderatetransaminase elevati 
were seen in patients receiving Seldane. Mild elezations were alsa seen in placebo tre; 
patients. Marketing experiences include isolatedeports of jaundice, cholestatic Nepal 
and hepatitis. In most cases availatiz informatic: is incomplete. 
OVERDOSAGE 
Information concerning possible overdosage and«ts treatment appears in Full Prescrit 
Information 
DOSAGE AND ADMINISTRATION 
One tablet (60 mg) twice daily for adults and chidren 12 years and older 
Product Information as of July, 1999 
MARION MERRELL DOW INC 
Prescription Products Division 
Kansas City, MO 64114 
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You need an antibiotic 
that works here!. 


EFTIN 2 
(cefuroxime axetil) = 


125, 250, and 500 mg Film-Coated, Easy-to-SwallovrTablets 


E 


EID oral cephalosporin therapy that stands out from the crowd BW 


Allen & Hanburys / Q8 


DIVISION OF GLAXO INC 


SCE DINE Straw 
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Brief Summary cf Prescribing'Information for CEFTIN on riéxt page 
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The following is a brief summary only. Before prescribing, see complete prescribing 
iteration i Cot? (caluradine aul) Tubs product being 


Mnttsumutaa s P PA m NEW YORK EYE & EAR INFIRMARY 
CAREFUL INGLIRY SHOULD BE VADE TO DETERMING WHETHER THE PATENT Institute for Continuing Medical Education 


HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 


announce post graduate courses in 


ADMINISTERED WIY CAUTION T ANY PATENT WHO HAS DEMONSTRATED TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 


SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER 


As with MN sabrni (and other broad-spectrum antibiotics Ja n uary l l- l 9, l 99? 
imper i conser f dap n patanta wie dvalp dana Ta April 23-25, 1992 
RE ER E "e Lr 
euni and colestipol resins have been shown to bind the toxin EMMETT E. CAMPBELL, M.D., DIRECTOR 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 


mentation as indicated. Clar patients may be susceptible to fud losses and Dissections 

as d may 0 7 

should be treated ively. Antiperistalti t h t d x : x 

rende req due ibat ir n pneu momen me “Mastoidectomy — — “Canal Wall Up & Down pe: 
Teer ac Ner A te ee anes ke “Facial Recess Techniques Cochlear Implant Approaches 
metronidazole and oral vancomycin have been shown to be beneficial. Orai *Endolymphatic Sac Surgery  *Tympanoplasty Techniques 
membranous colis produced by Osram dice Ober casas oic should *Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 


PRECAUTIONS: General: if an allergic reaction to Ceftin* Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated with 


appropriate agents, e.g., antihistamines, pressor amines, or corticosteroids. 
As with other antibiotics, prolonged use of Ceftin Tablets may result in 
e organisms. If superinfection occurs during therapy, 


road-spectrum antibiotics should be prescribed with caution for individuals individualized instrection with a minimum of laboratory lectures. 
à tT of colitis. 
Cinical ie, fa tet was wel thei By chin who could suahow the tae Tuition $725.00 Limited Enrollment Faculty 
end bed etn toad (Eg. orte. es neath DURER E wae te aoe t AMA CME Credits Category 1:24 Acting Chairman, 
the crushed tablet LI stg. persistent biter taste. Discontinuation of therapy Department of Otolaryngology /HNS 


Charles P. Kimmelman, M.D. 


Emmett E. Campbell, M.D. 
Drugsberstery Tost interactions: A faibe-posiive reaction for glucose inthe urine For Further Information, contact: Mark Goldstein, M.D. 


jablets), but not with enzyme-based tests for glycosuria (e.9... Clinistix , Arthur Tortorelli, Technical Director Timothy J. Siglock, M.D. 


Tes Tape’ As a false-negative result may occur in the ferricyanide test, It is 
recommended that ether the glucose oxidase or hexokinase method be used io Temporal Bone Laboratory Toni Levine, M.D. 

Cefuroxime does not arie wit he assay of serum ad une crie by e New York Eye & Ear Infirmary Stanley Yankelowitz, M.D. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 310 East Fourteenth Street Christopher Linstrom, M.D. 
studies in animals have been performed to evaluate carcinogenic potential, no New York, New York 10003 ; 

Reproductive no impairment of frlly in animals. i (212) 979-4196 
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4 Mammo a 
Guidelines Tey f 


rec 1 
have received Caftin Tablets 500 mg twice a day for one to 2.5 months with no = Worten witha Symptoms 
increase in frequency or severity of adverse events. ; hoe: 
The following adverse reactions have been reported. 1 ge: 
in 2.4% of patients. Vomiting occurred in 2.0% 35-39 Baseüne 


50&up Every year 


(Pediatric). The majority of adverse events were mild, reversible in nature, and did 
not discontinuation of trointestinal adverse 


One 

been reported among the approximately 1,600 
Of the patients treated with Ceftin Tablets who reported a history of delayed 
2.9% of patients experienced 


a delayed hypersensitivity . 

As with other cephalosporins, hypersensitivity reactions including Stevens- 
Johnson syndrome, erythema multiforme, toxic epidermal necrolysis, drug fever, 
and anaphylaxis have been reported. 

Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of m 
Other: Vaginitis occurred in 1.9% of female patients. 5 "P SENEC 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT 3 e 
SGPT, Vel ger gars p 1.0% of pe rs hope me 

sh ^ patients Coombs’ test (0.4% of patients) 

oe What 


In addition to the adverse reactions listed above that have been observed in 
treated with Ceftin Tablets, the following adverse reactions and altered 
"evens nn aepo "eoe s 
` reactions including colitis, renal 
ction including 





will you tell her about 
screening mammography? 


Many of your patients will hear about screening mam 


hemolytic anemia, and pain and/or phlebitis at the , 
mhcknse. MASH PS mography through a program launched by the American 
Several c 0S L] ica triggerin S iade: 4 A : 
sens pricay n plns wi p Aen Cancer Society and the American College of Radiology, and 
ev red to Gen ee nigri rta they may come to you with questions. What will you tell them? 
therapy can be given if clinically indicated. le )De vou' - . a ^ree o 
See aars NR Peb- Boreeivi Sel bdibhline. We hope you'll encourage them to have a screening 
increased BUN, increased creatinine, false-positive test for urinary mammogram, because that, along with your regular breast 
glucose, increased alkaline phosphatase, neutropenia, ay nd thei hlv Ife i j ffers the 
thrombocytopenia, leukopenia, elevated bilirubin, pancytopenia, examinations and their monthly se examinations, offers the 
and agranulocytosis. best chance of early detection of breast cancer, a disease which 


b 
Li 
b 


will strike one woman in 10. 


Allen 6 Hanburys If you have questions about breast cancer detection for 


DIVISION OF GLAXO NC. asymptomatic women, please contact us. 
Research Triangle Park. NC 27709 

B1-420 
€ Copyright 1987, Glaxo Inc. All rights reserved. February 1991 


AMERICAN ""'r0tesssinal Education Dept P2 American 1891 Preston White Dr 
CANCER National Headquarters (CA College of Reston, Virginia 22091 
SOCIETY 90 Park Avenue Radiol (703) 648 8900 
New York. New York 10016 adiology 
or yourtocal society 





CFT247AR1 Printed in USA August 199* 


p 


— —À 


GSI’s New Datalink Software... 


The Connection Between 
Test Accuracy And Office Productivity 
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DataLink Sofware connects your PC to GST's clinical diagnostic instruments ...a connection that 
puts a highly sophisticated testing and database management system right at your fingertips. 

DataLink is a powerful, multi-purpose, audiological database software package that's easy to learn 
and use. Conduct diagnostic tests from your GSI instrument panel—or from your PC keyboard. Results are 
immedistely displayed in high resolution graphics on your PC's color monitor. Print clinical reports or 
enter and store patient demographics and test results for future examination. 

GSTs DataLink Software will increase efficiency, reduce recordkeeping duties, improve accuracy 
and boost productivity. That will allow you to connect with more patients. For more information on 
DataLink, connect with GSI today at 508-486-3514.0r complete and return the coupon. 


For more information about GSI's DataLink please return this coupon to: 
Lucas Grason-Stadler, Inc. 
537 Great Road, P.O. Box 1400, Littleton, MA 01460 





Lucas GSI Pd 


Name 

Lucas Grason-Stadler, Inc. Company 

Tel: 508-486-3514, Fax: 508-486:8059, Twx: 710-347-6892 Street 
o A mel a UT ee ee a or 
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Facial Plastic News 





ARLEN MEYERS, MD, SECTION EDITOR 
Denver, Colo 





Is Resident Research Worth 
Supporting? 





The American Academy of Facial Plastie and Reconstruc- 
tive Surgery (AAFPRS) announced its first resident research 
grants in 1983. Since then, nine residents have each been 
awarded $5000 grants. Although supporting resident re- 
search would seem intuitively worthwhile, several argu- 
ments against funding resident research have been put 
forward: 

e Resources are too precious to be risked on inexperienced 
investigators. 

@ The AAFPRS does not have the resources to monitor the 
progress of research or the appropriate use of funds. 

€ Resident research experiences are too varied in the na- 
tion's training programs to assure consistent quality. 

€ The AAFPRS resident research grants may simply be 
devices to fund the sponsoring faculty's research. 

e With all of their other responsibilities, residents do not 
have the time to learn and perfect research skills. 

€ Five thousand dollars is not enough money to support 
any meaningful projects. 

In an effort to monitor the effectiveness of the AAFPRS 
resident research program, the AAFPRS Research Commit- 
tee sent a questionnaire to each of the recipients asking them 
to respond to several questions concerning the outcome of the 
research, the value of the funding to them, and their subse- 
quent career objectives. 

Of the nine recipients, four published their work in peer 
reviewed journals, two did not publish their work, one pre- 
sented the work at a national AAFPRS meeting, and two 
projects are still in progress. Three of the grantees stated 
that they are continuing their research. For seven residents, 
the AAFPRS grant was their sole source of funding. Four of 
the nine subsequently went on to fellowships (three in facial 
plastic surgery and one in pediatric otolaryngology). Only one 
of the residents joined an academic faculty after his 
fellowship. 

With such a small sample, it is difficult to draw solid conclu- 
sions. However, several things can be inferred. First, the 
value and result of a resident research experience is largely 
dependent on the commitment of the preceptor to structure 
and manage the resident's research progress. Second, be- 
cause resources are so precious, the AAFPRS Research 
Committee constantly needs to be accountable to the mem- 
bers of the AAFPRS who ultimately fund the projects and 
maintain scrupulous standards in judging, awarding, and 
monitoring the grants. The main purpose of the grants is to 
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feed new ideas. Innovation and a pipeline of eager, energetic 
talent is critical to the growth of any organization. It is clear 
that most residents will not pursue a research or academic 
career simply because the AAFPRS has funded their project. 
Many seeds need to be planted, however, for one to sprcut. 
Funding resident research is a risk if the intended outcome 
is a polished scientist. On the other hand, to the resident who 
learns new skills, understands the scientific methoc, and 
experiences the thrill of discovery, it is a unique opportunity, 
one that the AAFPRS should continue to support. 
— ARLEN D. MEYERS, MD, MBA, Denver, Colo 





Board Certification in Facial Plastic Surgery: A 
Proclamation of Achievement 





Notwithstanding titles, diplomas, or specialty society 
membership, surgical competence is an individual matter; no 
certifying board can issue it; no marketing plan can sanctify it. 
Even so, board certification has become a sine qua non for 
the contemporary surgeon competing in the medical 
marketplace. 

The American Board of Facial Plastic and Reconstructive 
Surgery (ABFPRS) was established to help surgeons reach a 
level of professional achievement beyond what currently 
exists. 


Historical Perspective 


When the American Board of Ophthalmology established 
the first certifying board in 1916, the era of specialization was 
born. In 1924, the American Board of Otolaryngology (ABO) 
was founded. Over the next few years, organ system by organ 
system, the medical profession laid claim to regions of the 
human body. Fourteen years after the ABO wasfounded, the 
American Board of Plastic Surgery was formed by a coalition 
of experienced surgeons from several specialties 

As the years passed, technology, coupled with the “infor- 
mation explosion,” allowed doctors to pursue their individual 
interests in defined areas of medical practice, and organized 
subspecialization naturally followed. Certifying boards were 
established for a number of the subspecialties, including, for 
example, thoracic surgery, colorectal surgery, nuclear medi- 
cine, and emergency medicine. 

Today’s lawmakers, at both the local and national level, 
seem eager to steer the delivery of health-related services. In 
some states, lawmakers are being encouraged toregulate the 
practices of physicians and to judge competence. 


Facial Plastic News 
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Hopefully, unbiased tribunals will recognize that no indi- 
vidual, board, or specialty group can justly be awarded a 
monopoly. 

Andrew Jackson remarked that “every monopoly and all 
exclusive privileges are granted at the expense of the public." 
Justice Brandeis concluded that “no system of regulation can 
be safely substituted for the operation of individual liberty as 
expressed in competition.” 


A New Board Is Born 


Since 1964, the interdisciplinary American Academy of 
Facial Plastic and Reconstructive Surgery (AAFPRS) has 
been enhancing the education of facial plastie surgeons 
through its fellowship program, postgraduate seminars, 
learning eenters, audiovisual library, and numerous other 
educational activ ties at the university level as well. 

In September 1986, the founders of the ABFPRS decided 
that additional certification in facial plastic surgery was an 
*. . .idea whose time had come.” 

From the examination process initially developed for 
AAFPRS.graduate fellows, a certifying examination became 
available for all board-certified otolaryngologists and plastic 
surgeons who could meet prescribed criteria. 

In remarks to its founders, John Conley MD, New York, 
NY, outlined thephilosophy adopted by the ABFPRS. In the 
ascension toward excellence, the commitment to adopt lofty 
academic and ethical eanons comes first; followed by adopted 
standards of excellence that serve as a banner behind which 
the committed enes march; and, finally, the realization of 
revered personal and professional objectives serving as a 
proclamation that excellence has been achieved (information 
obtained from the files of the ABF PRS). 

Board certification by the ABFPRS is such a proclamation. 
It provides an additional level of demonstrated excellence for 
the candidate who successfully completes the certification 
process. | 

Certification by the ABFPRS constitutes a step beyond 
what currently exists. Its uniqueness lies in the fact that it 
requires a number of prerequisites including prior certifica- 
tion by the ABO or American Board of Plastic Surgery; 
successful completion of the ABFPRS oral and written ex- 
amination: documentation of clinical experience in plastic and 
reconstruetive surgery of the face, head, and neck; and peer 
review. The ABFPRS also provides an opportunity to bridge 
the gap between plastie surgeons and otolaryngologists who 
share common interests. 

The founders ef the ABFPRS have embraced the member- 
ship guidelines of the American Board of Medical Specialties 
(ABMS). Membership in the ABMS, or an equivalent organi- 
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zation, is only a matter of time. It is noteworthy that the 
American Board of Emergency Medicine (one of the last 
ABMS members) was not accepted as a member until 7 years 
after its application process was begun. 


Certification and Added Qualifications 


The ABO has renewed its interest in the concept of “added 
qualifications” in various subspecialities such as head and 
neck surgery, otology, allergy and immunology, facial plastic 
surgery, and pediatric otolaryngology (Facial Plastic Times. 
December 1990). 

To award eligible candidates “added qualifications,” the 
ABO must receive approval by the ABMS—a long and ardu- 
ous process. 

Both the AAFPRS and the ABFPRS support the ABO in 
its attempt to obtain added qualifications. Unless the ABMS 
makes a turnabout in its previous attitude toward ABO pro- 
posals, the “added qualifications” project may also be 
rejected. 

In the years to come, both otolaryngologists and plastic 
surgeons who desire additional board-certification may have 
a number of options; but the ABFPRS is certifying eligible 
candidates now! The decision to obtain certification over and 
above what residency training provides must lie with each 
individual. However, it is important that qualified surgeons 
practicing facial plastic and reconstructive surgery be afford- 
ed that choice. 


Conflict Resolution 


Steps toward resolution of the “intergroup conflict” have 
already been made (information obtained from the files of the 
American Society of Plastic and Reconstructive Surgeons). 
The president-elect of the American Society of Plastic and 
Reconstructive Surgeons, Dr John R. Jarrett, has said that 
the society “has absolutely no argument with the fact that 
board-certified otolaryngologists who are trained in facial 
cosmetic surgery are fully qualified to perform facial cosmetic 
surgery.” 

If ethical surgeons, individually and collectively, follow the 
newly adopted guidelines of the American Medical Associa- 
tion for advertising in plastic surgery, which was drafted and 
agreed on by otolaryngologists, plastic surgeens, and derma- 
tologists, disparagement of colleagues should cease. 

Throughout the United States, surgeons are teaming up to 
offer more comprehensive services to patients. Interdisci- 
plinary cooperation helps everyone—the profession, sur- 
geons individually and, more importantly, their patients. 

— E. GAYLON McCoLLousBH, MD, Birmingham, Ala 
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Collective action by independently 
practicing physicians can violate 
U.S. antitrust laws, and 
physicians must proceed 

very cautiously. 


This may be the most important 
book you'll ever read: 


Collective 
Negotiation 

and Antitrust 

A Guide for Physicians 
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Case in point: 
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Have you ever discussed your fees with another physician? 


Or shared your feelings about an HMO or PPO plan with 


other 


MDs in town? Unless the doctors you talked to were your 
partners, you may have violated U.S. antitrust laws and could 


face criminal prosecution. If found guilty of price fixing « 


or 


group boycott, you could be fined, sentenced and stripped of 


your license. 


The American Medical Association, Office of the General 
Counsel, has published this book to help you avoid 
antitrust pitfalls and improve your ability to bargain 
effectively with payors. 





. To Order, Call Today: 1-800-621-8335 _ 
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Price: $5.00 (AMA Members) 
$7.50 (Non-members) 





American Medical Association 
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Good taste means better 
compliance —and a greater 
opportunity for clinical success 


Don'ttake our word for it... 


Only Ceclor regeived 100% taste acceptance 
in a study with 877 children in treatment for 
otitis media.-Taste acceptability was lowest 
for cefuroxime axetil.’ 


Recommend the antibiotic that has a 
proven record of clinical efficacy 
with minimal GI effects...ana the 
strawberry flavor children rate No. 1. 


Convenient b.i.d. dosing 


Available as 187- and 375-mg/ 
5 mL oral suspensions in-50- and 
100-mL-size bottles 
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Lilly of prescribing information. 
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Ceclor 
Cefaclor 


Brief Summary. 

Consult the package literature for prescribing information. 
Indication: Otitis media caused by Streptococcus pneumoniae, 
Haemophilus influenzae, staphylococci, and Streptococcus 
pyogenes (group A B-hemolytic streptococci). 

Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. PENICILLINS AND CEPHALO- 
SPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all 
broad-spectrum antibiotics. It must be considered in differential 
diagnosis of antibiotic-associated diarrhea. Colon flora is altered by 
broad-spectrum antibiotic treatment, possibly resulting in 
antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of allergic reactions to it. 
*Prolonged use may result in overgrowth of nonsusceptible 
organisms. 

* Positive direct Coombs’ tests have been reported during treatment 
with cephalosporins. 

*Ceclor should be administered with caution in the presence of 
markedly impaired renal function. Although dosage adjustments in 
moderate to severe renal impairment are usually not required, 
careful clinical observation and laboratory studies should be made. 
* Broad-spectrum antibiotics should be prescribed with caution in 
individuals with a history of gastrointestinal disease, particularly 
colitis. 

e Safety and effectiveness have not been determined in pregnancy, 
lactation, and infants less than one month old. Ceclor penetrates 
mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those 
reported include: 

* Hypersensitivity reactions have been reported in about 1.5% of 
patients and include morbilliform eruptions (1 in 100). Pruritus, 
urticaria, and positive Coombs' tests each occur in less than 1 in 
200 patients. Cases of serum-sickness-like reactions have been 
reported with the use of Ceclor. These are characterized by findings 
of erythe;aa multiforme, rashes, and other skin manifestations 
accompanied by arthritis/arthralgia, with or without fever, and differ 
from classic serum sickness in that there is infrequently associated 
lymphadenopathy anc proteinuria, no circulating immune com- 
plexes, and no evidence to date of sequelae of the reaction. While 
further investigation is ongoing, serum-sickness-like reactions 
appear to be due tc hypersensitivity and more often occur during or 
following a second (or subsequent) course of therapy with Ceclor. 
Such reactions have been reported more frequently in children than 
in adults with an overall occurrence ranging from 1 in 200 (0.5%) 
in one focused trial to 2 in 8,346 (0.024%) in overall clinical trials 
(with an incidence in children in clinical trials of 0.055%) to 1 in 
38,000 (0.003%) in spontaneous event reports. Signs and 
symptoms usually occur a few days after initiation of therapy and 
subside within a few days after cessation of therapy; occasionally 
these reactions have resulted in hospitalization, usually of short 
duration (median hospitalization - two to three days, based on 
postmarketing surveillance studies). In those requiring 
hospitalization, the symptoms have ranged from mild to severe at 
the time of admission with more of the severe reactions occurring 
in children. Antihistamines and glucocorticoids appear to enhance 
resolution of the signs and symptoms. No serious sequelae have 
been reported. 

e Stevens-Johnson syndrome, toxic epidermal necrolysis, and 
anaphylaxis have been reported rarely. Anaphylaxis may be more 
common in patients with a history of penicillin allergy. 

* Gastrointestinal (mostly diarrhea): 2.595. 

*Symptoms of pseudomembranous colitis may appear either 
during or after antibiotic treatment. 

* As with some penicillins and some other cephalosporins, transient 
hepatitis and cholestatic jaundice have been reported rarely. 
*Rarely, reversible hyperactivity, nervousness, insomnia, 
confusion, hypertonia, dizziness, and somnolence have been 
reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% 
and, rarely, thrombocytopenia and reversible interstitial nephritis. 
Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

* Transient lymphocytosis, leukopenia, and, rarely, hemolytic 
anemia and reversible neutropenia. 

* Rare reports of increased prothrombin time with or without 
Clinical bleeding in patients receiving Ceclor and Coumadin 
concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

* False-positive tests for urinary glucose with Benedict's or Fehling's 
solution and Clinitest® tablets but not with Tes-Tape® (glucose 
enzymatic test strip, Lilly). 
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Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 
S Carclina, Puerto Rico 00630 
uu A Subsidiary of Eli Lilly and Company 
Indianapolis, Indiana 46285 
CR-0533-T-149335 © 1991, ELI LILLY AND COMPANY 


SECOND ANNUAL 
FUNCTIONAL ENDOSCOPIC SINUS SURGERY COURSE 
ADVANCED TECHNIQUES AND COMPLICATIONS 


May 8 - 9, 1992 


The University of Iowa 
College of Medicine 
Iowa City, Iowa 


Sponsored by The Department of Otolaryngology-- 
Head and Neck Surgery, The University of Iowa 


Guest Faculty: 


David Parsons, M.D. 
William Bolger, M.D. 


Course Directors: 


Scott Graham, M.D. 
Richard J. H. Smith, M.D. 


ACME Credits Available 
Category One 
Cost: $800.00 


For further information, please contact Jacquie Marietta, The 
University of Iowa Hospitals and Clinics, Department of 
Otolaryngology--Head and Neck Surgery, Iowa City, Iowa 52242. 
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SELDAN E -D 


EXTENDED-RELEASE TABLETS 
(terfenadine 60 mg and pseudoephedrine HCI 120 mg: 








FAST RELIEF 


UNSURPASSED RELIEF 


STAY-ALERT RELIEF: 


CONVENIENT RELIEF 


NO GREATER SIDE 
EFFECTS THAN 
PSEUDOEPHEDRINE 
ALONE 


COMBINES THE *1 ANTIHISTAMINE 
WITH THE *1 DECONGESTANT* 


Significant relief within 1 hour after the first dose of 
Seldane-D can be expected by most patients. 


Seldane-D provides unsurpassed relief whea more 
than an antihistamine alone is needed because of nasal 
congestion. 


Unlike the antihistamines in other combinacion allergy 
products, Seldane* (terfenadine) has no greater effect 
than placebo on alertness, cerebral processing speed, 
and other CNS functions.*-^ 


Seldane-D employs a special extended-release system 
to give a full day of relief with bid dosage. 


Seldane-D did not produce significantly different 
adverse events than pseudoephedrine (120 mg bid) 
alone in a multiclinic, double-blind study involving 
515 patients5 


*Based on worldwide prescription and distribution information (1986-1990)—data on file 

'Based on US. distribution information on single-entity decongestants (1986-1990)—data 2n file 
"In clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with 
Seldane (5.8%) did not differ significantly from placebo (6.9%), 


©1991, Marion Merrell Dow Inc. 
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NEW 
SELDANE-D 


EXTENDED-RELEASE TABLETS 
(terfenedine 60 mg and pseudoephedrine HC! 120 mg) 


Fast, stay-alert, dual-action relief 





Before prescribing Seldane-D, please see brief summary of prescribing information, 
which follows this advertisement. 
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SELDANME-D 


EXTENDED-RELEASE TABLETS | 
(terfenadine 60 mg and pseudoephedrine HC! 120 ma} 


THE ONLY NONSEDATING z 


ANTIHISTAMINE7 


DECONGESTANT PRODUCT 
FOR FAST, UNSURPASSED, 


STAY-ALERT RELIEF 


BRIEF SUMMARY 
Seldane-D® 


edes and pseudoephedrine hydrochloride) 
xtended-Release Tablets 

CAUTION: Federal law prohibits dispensing without prescription. 

DESCRIPTION 

Seldane-D (terfenadine and pseudoephedrine hydrochloride) Extended-Release Tablets are available for 
oral administration. 

Each tablet contains 60 mg terfenadine and 10 mg of pseudoephedrine hydrochloride in an outer press-coat 
for immediate release and 110 mg pseudoephedrine hydrochloride in an extended-release core. Tablets also 
contain, as inactive ingredients: colloidal silicon dioxide, ethylcellulose, glycerin, hydroxypropyl cellulose, 
hydroxypropyl methylcellulose 2208, hydroxypropyl methylcellulose 2910, lactose, magnesium stearate, 
microcrystalline cellulose, polysorbate 80, precipitated calcium carbonate, pregelatinized corn starch, 
sodium lauryl sulfate, sodium starch glycolate, talc, titanium dioxide and zinc stearate. 

INDICATIONS AND USAGE 

Seldane-D is indicated for the relief of symptoms associated with seasonal allergic rhinitis such as sneezing, 
rhinorrhea, pruritus, lacrimation, and nasal congestion. It should be administered when both the antihistaminic 
properties of Seldane (terfenadine) and the nasal decongestant activity of pseudoephedrine hydrochloride 
are desired. 

CONTRAINDICATIONS 

Seldane-D is contraindicated in nursing mothers, patients with severe hypertension or severe coronary 
artery disease, patients receiving monoamine oxidase (MAO) inhibitor therapy, and in patients with a known 
whee to any of its ingredients (see DESCRIPTION section). 


Sympathomimetic amines should be used judiciously and sparingly in patients with hypertension, diabetes 
mellitus, ischemic heart disease, increased intraocular pressure, hyperthyroidism, or prostatic hypertrophy 
(see CONTRAINDICATIONS). Sympathomimetic amines may produce CNS stimulation with convulsions or 
cardiovascular collapse with accompanying hypotension. 

Use in Elderly: The elderly are more likely to have adverse reactions to sympathomimetic amines. 
PRECAUTIONS 

General: Seldane-D should be used with caution in patients with diabetes, hypertension, cardiovascular 
disease, and hyperreactivity to ephedrine. Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin 
therapy, or having conditions leading to QT prolongation (e.g., hypokalemia, congenital QT syndrome) may 
experience QT prolongation and/or ventricular tachycardia at the recommended dose. The effect of 
terfenadine in patients who are receiving agents which alter the QT interval is not known. These events have 
also occurred in patients on macrolide antibiotics, including erythromycin, but causality is unclear. These 
events may be related to altered metabolism of the drug, to electrolyte imbalance, or both. 

Information for Patients: Patients should be questioned about pregnancy or lactation before starting 
Seldane-D therapy, since the drug is contraindicated in nursing women and should be used in pregnancy 
only if the potential benefit justifies the potential risk to the fetus. Patients should be instructed to take 
Seldane-D only as needed and not to exceed the prescribed dose. Patients should be directed to swallow 
the tablet whole. Patients should also be instructed to store this medication in a tightly closed container in 
a cool, dry place, away from heat, moisture or direct sunlight, and away from children. 

Drug Interactions (see CONTRAINDICATIONS): Monoamine oxidase (MAO) inhibitors and beta-adrenergic 
blockers increase the effect of sympathomimetic amines. Sympathomimetic amines may reduce the 
antihypertensive effects of methyldopa, mecamylamine, and reserpine. MAO inhibitors may prolong and 
intensify the effects of antihistamines. Preliminary evidence exists that concurrent ketoconazole or 
macrolide administration significantly alters the metabolism of terfenadine. Concurrent use of Seldane-D 
with ketoconazole or troleandomycin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No studies have been conducted to evaluate the 
carcinogenic potential of Seldane-D. 

Oral doses of terfenadine, corresponding to 63 times the recommended human daily dose, in mice for 18 
months or in rats for 24 months, revealed no evidence of tumorigenicity. Microbial and micronucleus test 
assays with terfenadine have revealed no evidence of mutagenesis. 

Reproduction and fertility studies with terfenadine in rats showed no effects on male or female fertility at 
oral doses of up to 21 times the human daily dose. At 63 times the human daily dose there was a small but 
significant reduction in implants and at 125 times the human daily dose reduced implants and increased 
post-implantation losses were observed, which were judged to be secondary to maternal toxicity. Animal 
reproduction studies have not been carried out with pseudoephedrine. 

Pregnancy Category C: The combination of terfenadine and pseudoephedrine hydrochloride (ina ratio of 1:2 
by weight) has been shown to produce reduced fetal weight in rats and rabbits at 42 times the human dose, 
and delayed ossification with wavy ribs in a few fetuses when given to rats at a dose of 63 times the human 
daily dose. There are no adequate and well controlled studies in pregnant women. Seldane-D should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers (see CONTRAINDICATIONS): Terfenadine has caused decreased pup weight gain and sur- 
vival in rats given doses 63 times and 125 times the human daily dose throughout pregnancy and lactation. 
ches NS Safety and effectiveness of Seldane-D in children below the age of 12 years have not been 
established. 
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ADVERSE REACTIONS 

In double-blind, parallel, controlled studies in over 300 patients in which Seldane-D was compared t: 
extended-release pseudoephedrine, adverse reactions reported for greater than 1% of the patients receivin 
Seldane-D were not clinically different from those reported for patients receiving pseudoephedrine (see tabli 
below). 

Pseudoephedrine may cause ephedrine-like reactions such as tachycardia, palpitations, headache, dizzi 
ness, or nausea. Sympathomimetic drugs have also been associated with certain untoward reactions includ 
ing fear, anxiety, tenseness, restlessness, tremor, weakness, pallor, respiratory difficulty, dysuria, insom 
nia, hallucinations, convulsions, CNS depression, arrhythmias, and cardiovascaiar collapsewith hypotension 
With terfenadine, rare reports of cardiovascular adverse effects have been received which include arrhyth 
mias (ventricular tachyarrhythmia, torsades de pointes, ventricular fibrillation), hypotension, palpitations 
and syncope. In controlled trials in otherwise normal patients with rhinitis, st doses of 60 mg b.i.d. sma 
increases in QTc interval were observed. Changes of this magnitude in a normal population are of doubtfu 


Clinica! significance. However, in another 
study ‘N=20 patients) at 300 mg b.i.d. a FREQUENTLY (>1%) REPORTED ADVERSE EVENTS 
FOR SELDANE-D IN DOUBLE-BLIND, 


mean crease in QTc of 10% (range -4% to 
+30%) (mean increase of 46 msec) was ob- PARALLEL, CONTROLLED CLINICAL TRIALS* 




















served without clinical signs or symptoms. 

In controlled clinical trials with terfenadine, , Percent of Patients Reporting 
using the recommended daily dose of 60 Adverse Seldane-D Pseudoeghedrine Placebo 
mg b. d., the (a of ve events Event | (N=379) (N=287) (N=193) 
in patients receiving terfenadine was simi- (~~, = 

lar to that reported in patients receiving pride dag System 256 2€ 8 62 
placebo. These effects included: Central Headache TP 171 223 
Nervous System — Drowsiness, head- Drowsiness/Sedation 75 ‘9 114 
ache, fatigue, dizziness, nervousness, weak- Nervousness 67 84 16 
ness, appetite increase; Gastrointestinal | Anorexia 37 48 00 
System — Abdominal distress, nausea, | Fatioup 21 “4 21 
vomiting, change in bowel habits; Eye, Ear, E us 21 :0 00 
Nose and Throat — Dry mouth/nose/throat, irritability 1t 00 10 
cough sore throat, epistaxis; Skin— Erup- Disorientation 17 00 05 
tion (including rash and urticaria) or itch- Increased Ener 17 0.0 00 
ing. also reported spontaneously during Hyperkinesia 9y 11 -0 00 
the €— terfenadine i alopecia Ni tba | ' l 
(hair loss or thinning), anaphylaxis, angio- - 

edema, bronchospasm, confusion, depres- 4 eva trl hroat " 1 ji E 
sion, galactorrhea, insomnia, menstrual feries katse i i l 
disorders (including dysmenorrhea), mus- Nausea 45 66 52 
culoskeletal symptoms, nightmares, pares- Skin i 

thesia, photosensitivity, seizures, sinus Rash T 00 00 
tachycardia, sweating, tremor, urinary fre- Cardiovascular 

quency, and visual disturbances. Palpitations 24 38 05 
Also in clinical trials, several instances of Aller, “sen PARS | ae 
mild, or in one case, moderate transami- e throw (e 17 10 
nase elevations were seen in patients re- Cough 16 03 10 
ceiving terfenadine. Mild elevations were Oe 
also seen in placebo treated patients. Mar- . 

ketinc temeriences inpune MORENO reports gea | 13 24 05 | 
of jaurdice, cholestatic hepatitis and hepa- Tens Ainiin | 17 10 10 | 


titis. In most cases available information is | 
incomplete. 

OVERDOSAGE 

Information pt apa overdosage and its treatment appears in Full Prescribing Information. 
DOSAGE AND ADMINISTRATION 

Adults and children 12 years and older: one tablet swallowed whole, morniag and night. 

HOW SUPPLIED 

Seldane-D Tablets containing 60 mg of terfenadine and 10 mg of pseudoephedrine hydrochloride in an outer 
press-coat for immediate release and 110 mg of pseudoephedrine hydroc*loride in an extended-release 
core are supplied as follows: 

NDC C068-0722-61: Bottles of 100 tablets. 

Tablets are white to off-white, biconvex capsule-shaped; debossed “SELDANE-D”. Store at controlled room 
temperature (59°-86°F) (15°-30°C). Protect from moisture. 

Product Information as of June, 1991. 


MARION MERRELL DOW INC. 

KANSAS CITY, MO 64114 

U.S. Fatent 3,878,217 and 4,929, 605 

Other patent applications pending. x 





*Seldane-D B.1.D., pseudoephedrine 120 mg B.I.D. 


— M M—ÁÁI 


“In clinical studies involving more than 11,000 patients, the reported incidence of drowsiness with Seldane (5.8%) did not differ significantly from placebo (6.9%), 
References: 1. Fink M, Irwin P Pharmakopsychiat. 1979,12:35-44. 2. Roehrs TA, Tietz El, Zorick FJ, et al. Sleep. 19847(2)137-441. 3. Meador KJ, Loring DW, Thompson EE, et al. J Akergy Clin Immunol 
1989,84:322-325, 4. Swire FMM, Marsden CA, Barber C, et al Psychopharmacol 198998425-429 5. Stroh JE Jr Ayars GH, Bernstein IL, et al. J Int Med Res. 1988:16:420-427 
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Spans the Spectrum 
of Erythromyc 


and the 
Beta-lactams 





Spans the Spectrum of Erythromycin 
and the Beta-lactams 


e Bactericidal against key upper and lower respiratory tract pathogens*’ 





* Excellent clinical success: 97% success rate in community-acquired 
pneumonia, 94% success rate in bronchitis, 97% success rate in 
pharyngitis/tonsillitis, and 91% success rate in sinusitis? 


e Significantly less GI upset than erythromycin — equivalent to beta-lactams 
such as amoxicillin, Ceclor? and Ceftin®" 


* No cross-allergenicity with penicillins or cephalosporins’ 
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i Convenient BID 


BIAXIN 


clarithromycin 


Ec] 


Abbott Laboratories 
_ North Chicago, IL 60064 
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BIAXIN” 


(Clarithromycin) 


Filmtab Tablets 
BRIEF SUMMARY 
CONSULT PACKAGE INSERT FOR FULL PRESERIBING INFORMATION 


INDICATIONS AND USAGE 

BIAXIN (Clarithromycin) is mdicated for the treatment of mild to moderate infections caused 
by susceptible strains of the designated microorganisms in the conditions listed below 
Upper Respiratory Tract Infections 

Pharyngitis/Tonsillitis due to Streptococcus pyogenes 

Acute maxillary sinusatrs due to Streptococcus pneumoniae 
Lower Respiratory Tract Infections | 

Acute bacterial exacerbation of chrome bronchitis due to Yaemophilus influenzae 

Morawel catarrhalis or Streptococcus presmomae 

Pneumonia due to Mycoplasma pnevmoniae or Streptococcus pneumoniae 
Uncomplicated Skin and Skin Structure In'ections due to Staphylococcus aureus or 
Streptococcus pyogenes Abscesses usually require surgical drainage 
CONTRAINDICATIONS 
Clarithromycin i$ contraindicated in parents with a known hypersensitivity to 
clarithromycin erythromycin or amy of the macrolide antibiotics 
Ww 
CLARITHROMYCIN SHOULD NOT BE USED IN PREGNANT WOMEN EXCEPT IN CLINICAL 
CIRCUMSTANCES WHERE NO ALTERNATIVE THERAPY IS APPROPRIATE. IF PREGNANCY 
OCCURS WHILE TAKING THIS DRUG. THE PATIENT SHOULD BE APPRISED OF THE 
POTENTIAL HAZARD TO THE FETUS CLARITHROMYCIN HAS DEMONSTRATED ADVERSE 
EFFECTS ON PREGNANCY OUTCOME AND/OR EMBRYO-FETAL DEVELOPMENT IN 
MONKEYS, RATS. MICE. AND RABBITS AT DOSES THAT PRODUCED PLASMA LEVELS 2 
TO 17 TIMES THE SERUM LEVELS ACHIEVED IN HUMANS TREATED AT THE MAXIMUM 
RECOMMENDED HUMAN DOSES. (SEE PREGNANCY ) 

Pxeudomembranous colitis has been reported with nearly ail antibacterial agents, 
including macrolides, and may range in severity trom mild to life threatening 
Therefore, it is important to consider this diagnosis in palients who present with 
diarrhea subsequent lo the administration of antibacterial agents 

Treatment with antibacterial agents alters the normal flora of the colon and may permit 
overgrowth of clostridia Studies indicate that a loun produced by Clastndwm difficile i à 
primary cause of “antibiolic-associated colitis 

Alter the diagnosis of pseudomembranous colis has been established therapeutic 
measures Should be mitiated Mild cases o! pseudomembranous colitis usually respond to 
discontinuation of the drug alone in moderate to severe cases. consideration should be 
given to management with fluids and electrolytes protein supplementation and treatment 
with an antibacterial drug effective against Clostriduum dhede 
PRECAUTIONS 
General Clarithromycin is principally excreted vanthe liver and kidney Clarithromycin may 
be admwwstered without dosage adjusiment to patents with hepatic mpairment and normal 
renal function. However in the presence of severe renal impairment with or without 
coexisting hepatic impairment decreased dosage or prolonged desing intervals may be 
appropnate i 
Drug interactions. Clanthromycin use in patents who are receiving theophylline may be 
associated with an increase of serum theophyline concentrations Monitoring of serum 
theophylhne concentrations should be considered for patients fecerving high. doses of 
theophylline or with baseine concentrabons in the upper therapeutic range in two studies 
in which theophylline was administered with ctarithromycin (a theophylline sustained 
released formulation was dosed at either 6 5 mg/kg or 12 mg/kg together with 250 mg or 
500 mg q 12 h clarithromycin) the steady-state levels of Cmax Cmin’ and the area under 
the serum concentration time curve (AUC) increased about 20% 

Single-dose administration of clarithromycin has been shown to result in increased 
concentrations o! carbamazepine Blood level monitoring of carbamazepine may be 
Considered 

The following drug interactions have no! been reported in clinical trials with 
ctanthromycin. however. they have been observed with erythromycin products 
Concomitant administration of erythromycin and digoxin has beer reported to result in 
elevated digonn levels 
There have been reports of increased anticoagutant effects when erythromycin and oral 
anticoagulants were used concomitanthy 
Concurrent use of erythromycin and ergotamine or dihydroe gotamine has been 
associated in some patients with acute ergot toxicity characterized by severe peripheral 
vasospasm and dysesthesia 
Erythromycin has been reported to decrease the clearance of triazolam and thus may 
increase the pharmacologic effect of trazotam 
The use of erythromycin in patients concurrently taking drugs metabolized by the 
cytochrome P450 system may be associated with elevations in serum levels of these 
drugs. There have been reports o! interactions of erythromycin with 
aep yelosporine. hexobarbital, and phenytoin Serum concentrations of 

by the cytochrome P450 system should be monitored closely in 
receiving 
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Fertéty and reproduction studies hav 
maie and female rats caused no adverse el 
number and viability of offspring. P J 
the human serum levels Po 

In the 150 mg/kg/ day monkey studies. olas 
levels When given orally after 150 mg/kg/day. 
embryonx loss in monkeys. This affect has been attributed 4 
the drug at thus high dose Lah 

In rabbits; in utero tetal loss occurred at an intravenous dose of 33«myisq. 
17 times less than the maximum proposed human oral daily dose of 6 ysqn 

Long-term studies in animals have not been performed to evaluat 
genic potential ^ 
Pregnancy: Teratogenic Effects. Pregnancy Category C. Four teratogenicity S: 
(three with oral doses and one with intravenous doses up to 160 mg/ko/day administered 
during the period of major organogenesis) and two in rabbits (at ora doses up to 125 
mgfkg/day or intravenous doses of 30 mg/kg/day administered dunng gestation days 6 to 
18) faded to demonstrate any teratogenicity trom clarithromycin Two additional oral studies 
in a different rat strain at similar doses and similar conditions demonstrated a low incidence 
ot cardiovascular anomalies a! doses of 150 mg/kg/day administered dunng gestation days 
6 to 15. Plasma levels after 150 mg/kg/day were 2 nes the human serum levels. Four 
Studies in mice revealed a variable incidence of cleft palate following oral doses of 1000 
mg/kg/day during gestation days 6 to 15 Cleft palate was also seen at 580 mg/kg/day The 
1000 mg/kg/day exposure resulted in plasma levels 1? times the human serum levels. in 
monkeys. an oral dose of 70 mg/kg/day produced fetal growth retardation at plasma levels 
that were 2 limes the human serum levels 

There are no adequate and well-controlled studwes in pregnant women Clarithromycin 
Should be used during pregnancy only if the potential denet justifies the potential nsk to 
the fetus. (SEE WARNINGS) 
Nursing Mothers W is not known whether clarithromycin es excreted in human milk 
Because many drugs are excreted in human milk. caution should be exercised when 
clarithromycin i$ administered to à nursing woman It is known that clarithromycin i$ 
excreted in the milk of lactating animals and that other drugs of Ihis clans are excreted in 
human mil 
Pediatric Use Salety and effectiveness o! clanthromyem in chidren under 12 years ot age 
have not been established 
Genatnc Use In a steady-state study in which healthy.eiderly subjects (aee 65 to 81 years 
old) were given 500 mg every 12 hours. the maximum concentrations of clarithromycin and 
14-OH clarithromycin were increased The AUC was also increased These changes in 
pharmacokinetics parallel known age-related decreases «n renal function In chmcal trais 
eiderty patents did not have an increased incidence ot adverse events when compared to 
younger patients Dosage adjustment should be considered in the elderly patients with 
Severe renal impairment 
ADVERSE REACTIONS 
The majority of side effects observed im climcal mats were of a mild and transient nature 
Fewer than 3% of patients discontinued therapy because of drug related side effects 

The most frequently reported events. whether drug related or not. were diarrhea (3%) 
nausea (3%). abnormal taste (3%). dyspepsia (2%). addormnal pair/discomton (2%), and 
headache (2*«) Most of these events were described as mild or moderate i severity. Of the 
reported adverse events. only 1% were described as severe 

In Studies of pneumonia comparing clarithromycin to erythremycin base or 
erythromycin stearate, there were fewer adverse events involving the digestive system in 
clarthromycin-treated palients compared to erythromyemn-treated patients (13% vs 32% 
p< 001) Twenty percent of erythromycin-treated patents discontinued!therapy due to 
adverse events compared to 4% of clarithromycin treated patients 

The following adverse events have been reported with erythromycin products but not in 
Chrucal tnats of clarithromycin 

Rarely. erythromycin has been associated witheentrcular arrhythmias. includ 
ing ventricular tachycardia and torsades de pointes in individuals with prolonged 
QT intervals 
Changes in Laboratory Values Changes in laboratory values with pessible clinical 
Significance were as follows 
Hepatic Elevated SGPT (ALT) < 1% SGOT (AST) « 1% GGT - 1% alkaline 
phosphatase <1% LOH < 1%. and total berubin « 1's Hematologic - Decreased WBC 
« 1%. and elevated prothrombin hme 1% Renal Elevated BUN 4% and elevated 
serum creatinine < 1% 


Revised November 1991 


References: 1. Data on tie Abbott Laboratones 2 Guota S. Northcutt VJ Prokocimer P 

Craft JC. Comparative efficacy and safety of clarithromycin and ampicillin in me treatment ot P 
acute bactenal exacerbations of chronic bronchits (Abstract) Presented at me 30th Annual 
Interscience Conference on Antimicrobial Agents and Chemotherapy Octobe 1990. Atlanta 

Ga 3. Karma P Pukander J. Penttilà M et al The comparative efficacy and safety of 
clanthromycin and amoxicillin in the treatment of outpatients with acute mauallary sinusitis 

J Antimicrob Chemother 1991 27(suppl A) 83-90. 4. Fraschini F Scaglione F Pintucci G 
Maccarinelli G. Dugnani S. Demartini G The diffusion of elanthromycin ang roxithromycin 

Mo nasai mucosa tonsil and lung in humans J Anti crob Chemother 1991 27(suppi 

A) 61-65 


Ceclor ? is a registered trademark of Eli Lilly and Company and Cettin® s a registered 
trademark ot Allen & Hanburys 
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“ Being a patient advocate is what being a physician is all about: 


Dr. Kevin Fullin, Cardiologist, Kenosha, Wisconsin, Member, American Medical Association 


Why would a cardiologist get involved in the issue 
of family violence? Perhaps, because what he saw 
simply cried out fer action. 

“Fully a third of all women’s injuries coming into 
our emergency rooms are no accident,” says Dr. Fullin. 

While others were content to downplay the issue 
of family violence, Dr. Fullin would not. He petitioned 
state officials, and through his efforts the first Domestic 
Violence Advocate "rogram in his state was created. 

"Orsanized medicine must serve as an advocate 
for patients," stressed Dr. Fullin. 

The American Medical Association (AMA) couldn't 


agree more. We're committed to focusing physician 
attention on the issue of family violence. 

You can get involved by joining Dr. Fullin in the AMA 
and in his work with the AMA-sponsored National 
Coalition of Physicians Against Family Violence. For 
more information, call us now at 1-800-AMA-3211 or 
return the attached postage-paid card today. 


American Medical Association 


Physicians dedicated to the health of America 
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Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Michael E. Johns, MD, 


Editor, Archives of Otolaryngology— Head & Neck Surgery, Johns 
Hopkins University, School of Medicine, SOM Admin, Rm 100, 720 
Rutland Ave, Baltimore, MD 21205-2196. Phone: (410)550-5226. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. Ac- 
cepted manuscripts become the permanent property of the An- 
CHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association's tak- 
ing action in reviewing and editing my submission, the author(s) under- 
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provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of "postoperative" is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all | 
headings, on a separate sheet of 21.6 X27.9-cm (8% X 1l-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
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A Depression According to the National Institute of Mental Health, over 10 


million Americans will suffer from depression at least once in 
Teleconference hete lives. 
sponsored b 
: p í y : Most patients are not seen by mental health professionals, but 
the American Medical by primary care physicians. 
Association and 
: : : The American Medical Association and the Natienal Institute 
the National Institute of Mental Health are sponsoring a three-part teleconference at 
of Mental Health no cost to you, offering the primary care physician important 
information on diagnosing and treating depression among 
patients. 


You are invited, and encouraged, to attend this important 
series. There will be numerous satellite link-ups at hospitals 
throughout the United States. Call now to register and to find 
out the location nearest you. 


Scheduie: 

Program One: Epidemiology, Etiology, Diagnosis 
October 24, 1991 
2:00-3:30 pm (ET) 

Program Two: Treatment: Pharmacology and Psychotherapy 
November 21, 1991 
2:00-3:30 pm (ET) 

Program Three: Depression Among Special Populations 
December 11, 1991 
2:00-3:30 pm (ET) 

TO register tor this free The American Medical Association is accredited by the Accreditation Council for 


| . Continuing Medical Education to sponsor continuing medical education for 
teleconierence anc to find out physicians. The American Medical Association designates this continuing medical 
the location nearest you, call education activity for 1.5 credit hours of Categary 1 of the Physician’s Recogni- 


TOLL-FREE 1-800-262-3211. tion Award of the American Medical Association. 


This program has been reviewed and is acceptable for 1.5 prescribed hours by the 
American Academy of Family Physicians. 


The American College of Obstetricians and Gynecologists has essigned 2 
cognates (formal learning) to this program. 
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triamcinolone acetonide) 


[na ' za-cort] 
Triamcinolone Acetonide Nasal Inhaler 


For Intranasal Use Only 
Shake Well Before Using 
CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this preparation contraindicates its use. 
WARNINGS: The replacement of a systemic corticosteroid with a topical corticoid can be accompanied by signs 
of adrenal insufficiency and, in addition, some Es dg may experience symptoms of withdrawal, e.g., joint and/ 
or muscular pain, lassitude and depression. Patients previously treatec for prolonged periods with systemic 
corticosteroids and transferred to topical corticoids should be carefully monitored for acute adrenal insufficiency 
in response to stress. In those patients who have asthma or other clinical conditions requiring long-term 
systemic corticosteroid treatment, too rapid a decrease in systemic corticosteroids may cause a Severe 
exacerbation of their He pudet : ; 
The use of Nasacort Nasal Inhaler with alternate-day systemic prednisone could increase the likelihood of 
OESTE paa -adrenal (HPA) soppresson compared to a therapeutic dose of either one alone. 

erefore, Nasacort Nasal Inhaler should be used with caution in patients already receiving alternate-day 
prednisone aamen for any disease. 
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ORTHOGNATHIC SURGERY: 
A MULTI-DISCIPLINARY APPROACH 
MARCH 22 - 26, 1992 
RIGID FIXATION OF THE CRANIOFACIAL 
SKELETON 
MARCH 27 - 28, 1992 


SPONSORED BY 
AMERICAN SOCIETY OF MAXILLOFACIAL SURGEONS 
PLASTIC SURGERY EDUCATIONAL FOUNDATION 
CASE WESTERN RESERVE UNIVERSITY SCHOOL 
OF MEDICINE 


FRENCHMAN'S REEF BEACH RESORT 
ST. THOMAS, U.S. VIRGIN ISLANDS 


e i advances made possible by orthognathic 


surgery and rigid fixation of the craniofacial skeleton 
have led to dramatic improvements in the qualitv of 
life for patients. To update clinicians on the advances 
anc techniques of each of these areas, two symposia 
have been scheduled back-to-back. Participants may 
attend either or both symposia. Each program will 
offer half-day sessions to allow time to explore the 
locale. 


General: In clinical studies with triamcinolone acetonide administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has rarely occurred. When such an infection develops 
t may require treatment with appropriate local therapy and disconfinuance of treatment with Nasacort Nasal 
nhaler. 
Triamcinolone acetonide administered intranasally has been shown to be absorbed into the aume circulation 
in humans. Patients with active rhinitis showed absorption similar to that found in normal volunteers. Nasacort 
at 440 mcg/day for 42 days did not measurably affect adrenal response to a six hour cosyntropin test. In the 
same sty rednisone 10 mg/day significantly reduced adrenal response to ACTH over the same period (see 
CLINICAL TRIALS section) i is oe i hau 
Nasacort Nasal Inhaler should be used with caution, if at all, in patients with active or quiescent tuberculous 
infections of the respiratory tract or in patients with untreated fungal, bacterial, or systemic viral infections or 
ocular de simplex. , MIT. 
Because of the inhibitory effect of corticosteroids on wound healing in patients who have experienced recent 
nasal ^" ulcers, nasal surgery or trauma, a corticosteroid should be used with caution until healing has 
occurred. 
When used at excessive doses, systemic corticosteroid effects such as hypercorticism and adrenal suppression 
may appear. If such changes occur, Nasacort Nasal Inhaler should be discontinued slowly, consistent with 
accepted procedures for discontinuing oral steroid therapy. 
Information for Patients: Patients being treated with Nasacort Nasal Inhaler should receive the following 
information and instructions 
Patients should use Nasacort Nasal Inhaler at regular intervals since its effectiveness depends on its regular 
use. A decrease in symptoms may occur as soon as 12 hours dor staring Siero ad and generally can 
be expected to occur within a few days of initiating therapy in allergic rhinitis. The patient should take the — 
medication as directed and should not exceed the prescribed dosage. The mex should contact the physician if 
e ae do not improve after three weeks, or if the condition worsens. Nasal irritation and/or burning or - 
E nging after use of the spray occur only rarely with this product. The patient should contact the physician if 

ey Occur. 
For the proper use of this unit and to attain maximum improvement, the patient should read and follow the — 
accompanying patient instructions carefully. Because the amount dispensed per puff may not be consistent, it is 
important to Shake the canister well. Also, the canister should be discarded after 100 actuations 

= s, Mutagenesis: Animal studies of triamcinolone acetonide to test its carcinogenic potential are 
underway. f 
In of Fertility: Male and female rats which were administerec oral triamcinolone acetonide at doses as 
high as 15 mcg/kg/day (110 mcg/m^/day, as calculated on a surface area basis) exhibited no evidence of 
impaired fertility. The maximum human dose, for comparison, is 6.3 mcg kg day i mcg/me/day). However, 
a few female rats which received maternally toxic doses of 8 or 15 mcg/kg/day (60 mcg/m*/day or 110 mcg/ 
m*/day, respectively, as calculated on a surface area basis) exhibited dystocia and prolonged delivery. 
Developmental toxicity, which included increases in fetal resorptions and stillbirths and decreases in pup bod 
weight and survival, also occurred at the maternally toxic doses (2.5 - 15.0 mcg/kg/day or 20 - 110 mcg/m* 
day, as calculated on a surface area basis). Reproductive performance of female rats and effects on fetuses and 
offspring were comparable between groups that received placebo and non-toxic or marginally toxic doses (0.5 
and 1.0 mcg/kg/day or 3.8 meg/m?/day and 7.0 meg/m?/day).. 

: Pregnancy Category C Like other corticoids, triamcinolone acetonide has been shown to be 
teratogenic in rats and rabbits. aloe effects, which occurred in both species at 0.02, 0.04 and 0.08 mg/ 
kg/day (approximately 135, 270 and 540 mcg/m*/day in the rat and 320, 640 and 1280 meg/m?/day in the 
rabbit, as calculated on a surface area basis), included a low incidence of cleft palate and/or internal 
hydrocephaly and axial skeletal defects. Teratogenic effects, including CNS and cranial malformations, have also 
been observed in non-human primates at 0.5 IU KQ/Cay approximately 6.7 mg/m?/day). The doses of 0.02 
0.04, 0.08, and 0.5 mg/kg/day used in these toxico 
times the minimum recommended dose of 110 mcg of Nasacort per 


Co-CHAIRMEN 
Bahman Guyuron, MD and Donald Poulton, DDS 


f 0.02, 
Studies are y se xà 12.8, 25.5, 51, and 318.7 
y and 3.2, 6.4, 12.7, and 80 times the 
maximum recommended dose of 440 mcg of Nasacort per day based on a NAM body weight of 70 kg. 
Administration of aerosol by inhalation to pregnant rats and rabbits produced embryotoxic and fetotoxic effects 
which were comparable to produced by administration by other routes. There are no adequate and well- 
controlled studies np nant women. Triamcinolone acetonide should be used during pregnancy only if the 
pana benefit justifies the potential risk to the fetus. - ) 
xperience with oral corticoids since their introduction in pharm ic as opposed to ph ic doses 
suggests that rodents are more prone to teratogenic effects from corticoids than humans. In addition, because 
there is a natural increase in glucocorticoid production during pregnancy, most women will require a lower 
exogenous steroid dose and many will not need corticoid treatment during pregnancy. l 
Effects: Dorem may occur in infants born of mothers receiving corticosteroids during 
regnancy. Such infants should be carefully observed. 3t 
Nursing thers: It is not known whether triamcinolone acetonide is excreted in human milk. Because other 
corticosteroids are excreted in human milk, caution should be exercised when Nasacort Nasal Inhaler is 
administered to nursing women. ii a oe 
Pediatric Use: Safety and effectiveness have not been established in children below the age of 12. Oral 
corticoids have been shown to cause joe suppression in children and teenagers, particularly with higher 
doses over extended periods. If a child or ed on any corticoid appear to ave pon suppression, the 
pos that they are particularly sensitive to this effect of steroids should be considered. Ay 
DVERSE REACTIONS: in controlled and uncontrolled studies, 1257 patients received treatment with intranasal 
triamcinolone acetonide. Adverse reactions are based on the 567 patients who received a product similar to the 
marketed Nasacort canister. These patients were treated for an ve of 48 days (range 1 to 117 days). The 
145 patients enrolled in uncontrolled studies received treatment from 1 to 820 days laverage 332 tas) 
The most prevalent adverse experience was headache, oeng reported by v aghann te of the pa 
who received Nasacort. Nasal irritation was reported by 2.8% of the patients receiving Nasacort. Other 
| aryngeal side effects were reported by fewer than 5% of the patients who received Nasacort and 
included: dry mucous membranes, naso-sinus congestion, throat discomfort, eec and epistaxis. The 
complaints do not usually interfere with treatment and in the controlled and uncontrolled studies approximately 
1% of patients have discontinued because of these nasal adverse effects. 
In the event of accidental overdose, an increased poenta for these adverse experiences may be expected, but 
DES adverse experiences are unlikely (see OVERDOSAGE section). m 
RDOSAGE: Acute overdosage with this dosage form is unlikely. The acute topical application of the entire 
15 mg of the canister would most likely cause nasal irritation and headache. It would be unlikely to see acute 
systemic adverse effects if the nasal application of the 15 mg of triamcinolone acetonide was administered all 


al once. 
Caution: Federal (U.S.A.) law prohibits dispensing without prescription. 
Please see product circular for full prescribing information. 


SYMPOSIA SCHEDULE 
Sunday, March 22, 1992 
Registration and Welcoming Reception 


ORTHOGNATHIC SURGERY 
SYMPOSIUM 
Monday, March 23, 1992 - Thursday, March 26, 1992 
Half-day Scientific Sessions 


RIGID FIXATION SYMPOSIUM 
Friday, March 27, 1992 - Saturday, March 28, 1992 
Half-day Scientific Sessions and Optional Laboratory 
Session 
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For further information, Contact: 
Registrar, PSEF Executive Office 
444 East Algonquin Road 
Arlington Heights, IL 60005-4664 
(708) 228-7440 
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Commentary 


Acquired Immunodeficiency Syndrome 


Precautions for Otolaryngology-Head 


and Neck Surgery 


TEMA acquired immunodeficiency 
syndrome (AIDS) epidemic con- 
tinues. The number ef patients with 
AIDS continues to grow. Surgeons 
have a responsibility to protect them- 
selves and the operating room team in 
such a way as to minimize the inadver- 
tent transmissien of human immunode- 
ficiency virus ) from patient to 
health-care team. Otolaryngologists 
are required to suspect and diagnose 
AIDS beeause 40% to 60% of patients 
with AIDS present with disease in- 
volving the head and neck. Second, 
virtually all patients with AIDS devel- 
op head and neck infeetions or tumors 
during their disease and, again, the 
otolaryngologist is required to diag- 
nose and assist in treatment. 

HIV can be transmitted to health- 
care team members by inadvertent 
sticks, cuts, and splashes at the time of 
surgery. It behooves every surgeon 
and every operating room team to 
have a program to minimize the risk of 
transmitting AIDS and hepatitis B vi- 
rus (HBJ). e following are the 
guidelines recommended by the Oper- 
ating Room (OR) Committee at the 
San Diego (Calif) Veterans Adminis- 
tration Medical Center. 

1. The OR Committee supports HIV 
testing for all patients undergoing ma- 
jor surgery at the medical center. 


| 


2. The OR Commitzee strongly sup- 
ports the availability of AZT [Zidovu- 
dine] in the OR suite for immediate 
administration to consenting OR per- 
sonnel accidentally incurring percuta- 
neous or mucous membrane exposure 
to blood or body fluids. 

3. All OR personnel should be tested 
and immunized for HBV. 

4. The OR Committee strongly sup- 
ports HIV transmission precautions 
for all OR personnel. 

(a) The following patient categories 
are recognized: 

High risk, ie, known HIV- or HBV- 
positive or at high risk for HIV or 
HBV infection 

Low risk, ie, known HIV- and 
HBV-negative or at low risk for HIV 
and HBV infection 

(b) The patient category will be de- 
termined by the most senior surgeon in 
the OR. 

(c) The operational policies shown in 
Table 1 are recommended. 

(d) The following clarifications are 
noteworthy: 

(1) Eye protection or a face shield is 
required for the entire operating team 
at all times. The only exceptions are 
individuals performing surgery 
through a microscope or endoscope 
where such gear compromises visual 
acuity. Where high-pressure irrigation 
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is used, the operating team will be 
required to wear full-face shields dur- 
ing the irrigation. 

(2) “Heavy” orthopedic gloves may 
substitute for double gloves in cases 
involving low-risk patients. Double 
gloves or “heavy” gloves are recom- 
mended for all operating team mem- 
bers at all times. Exceptions are those 
procedures requiring the delicate 
touch offered by single gloves. 

(3) Impermeable gowns are recom- 
mended for all cases where excessive 
blood loss, high volume irrigation, or 
extensive splattering is anticipated. 

(4) Impermeable boots are recom- 
mended for eases involving blood or 
fluid spillage beyond the operative 
field. 

(5) Air filter systems are expensive 
and should not be used routinely. How- 
ever, high-risk cases involving exten- 
sive splashing, plumes, or aerosoliza- 
tion make air filter systems a serious 
consideration. 

(6) After the imitial incision, sur- 
geons scrubbing into a case must gown 
and glove themselves if the scrub 
nurse has contacted tissue, blood, or 
body fluids directly or by handling 
instruments. 

(7) All OR personnel are required to 
wash their hands immediately after 
degloving. 
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Operational 
Recommendations 








Attire 
Eye protection 


Double gloves 
Impermeable gown 
Boots 

Air filter system 


Techniques 
Intraoperative self-gowning 


Postoperative hand washing 
Sharps isolation 
Student intern exclusion 





(8) Special techniques for passing 
sharp instruments, pins, and wires will 
be required in all high-risk cases. 

(9) Inexperienced personnel such as 
interns and medical students are not 
permitted to scrub on high-risk cases. 

While it is acceptable for medical 
students to work with and examine 
patients with AIDS, the inexperienced 
should not 

1. Draw blood on HIV- and HBV- 
positive patients 

2. Assist at surgery performed on 
HIV-positive patients 

3. Perform surgery on HIV- and 
HBV-positive patients. 

Until venipuncture and surgical 
skills are developed to a high level of 
proficiency, the risk is simply 
unnecessary. 

Every health care provider should 
be vaccinated against HBV infection. 
Last, should an inadvertent blood in- 
oculation occur, particularly from a 
known HIV-infected patient, everyone 
should have made the decision to take 
or not to take zidovudine treatment. If 
one has opted to take zidovudine, it 
should be readily available and should 
be taken as soon as possible (within 5 
to 10 minutes of the inoculation). 


Table 1.—Operational Policies Recommended in Treatment of High-Risk and 
Low-Risk Patients 








Low-Risk 
Patients 






High-Risk 
Patients 














Required Required 
Required Optional 
Required Optional 
Optional Optional 
Optional Optional 
Required Required 
Required Required 
Required Optional 





Required Optional 





The incidence of AIDS in the United 
States is monitored by the Centers for 
Disease Control, Atlanta, Ga. As of 
November 30, 1990, there were 
157525 cases of AIDS (Centers for 
Disease Control, telephone conversa- 
tion, January 1991). It is estimated 
that there are between 750000 to 
1000000 Americans already infected, 
and this number continues to grow 
(Table 2). The predicted mortality of 
AIDS approaches 100%. 

Precautions to protect the entire 
health-care team are extremely impor- 
tant. Since the early 1980s, health care 
providers have feared (at times irratio- 
nally) contracting AIDS because of the 
social stigmata and because of the pro- 
longed course and sometimes miser- 
able death. At least 18 health care 
providers have contracted AIDS by 
direct inoculation of blood; some by 
needle stick with contaminated blood, 
fewer by a spillage of blood into an 
open wound. Three cases involved 
spilling contaminated blood onto mu- 
cous membranes. 

Current data indicate the risk of 
contracting AIDS from a percutaneous 
inoculation of infected blood to be 
0.36% (or a little less than 1/250). The 
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Table 2.—New Cases of Acquired 
Immunodeficiency Syndrome 


1983 2852 


risk from mucous membrane contami- 
nation is so low that reliable statistics 
do not exist. The risk in the dental 


profession is estimated at 0.08% 
(1/1300), and transmission occurs from 
spillage of blood-contaminated saliva 
into an open wound. 

While other body fluids (tears, sali- 
va, and peritoneal fluid) contain HIV, 
disease transmission has not been do- 
cumented. The bottom line is that 
there may be a risk, but it is small. 

Hepatitis B virus, on the other hand, 
is highly contagious. The Centers for 
Disease Control estimates that of 
12000 health care providers exposed 
annually to HBV, 500 to 600 require 
hospitalization and up to 1200 will be- 
come carriers. Up to 250 will die annu- 
ally as a direct result of HBV infec- 
tion.' 

Acquired immunodeficiency syn- 
drome and hepatitis are occupational 
risks for the medical profession. The 
health-care team must take an active 
role in reducing the inadvertent trans- 
mission of these diseases to health care 
providers. 


TERENCE M. DAVIDSON, MD 
BRUCE STABILE, MD 
San Diego, Calif 
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Uvulopalatopharyngoplasty Patients 


Robert F. Coleman, PhD. Donald E. Sly, MD 


e While clinical studies almost universal- 
ly report few speech and voice compli- 
cations from uvulopaiatopharyngoplasty, 
there is a paucity of prospective studies 
concerned with formal acoustic and percep- 
tual evaluation of these patients. This study 
compares preoperative and postoperative 
recordings of 32 uvulopalatopharyngo- 
plasty patients. Fast Fourier Transform 
analyses were made əf both long-term 
spectra oí a reading passage and the reso- 
nant characteristics of three vowels. Funda- 
mental frequency and reading time were 
quantified. Polysomnocraphic studies of 
these patients were alse compared. Finally, 
listener judgments of “better voice” were 
made on preoperative and postoperative 
pairs of the same patients performing a 
reading task. While the polysomnographic 
data demonstrated statistically significant 
improvement in the physical condition of 
the patients, no perceptual or acoustic mea- 
sure of voice or speech was significant 
when preoperative and postoperative 
scores were compared. 

(Arch Otolaryngol ead Neck Surg. 
1991 5117:1345-1349) 
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urgical intervention for obstruc- 

tive sleep apnea (OSA) has be- 
come an increasingly common choice 
for many patients. The majority of 
clinical reports in the literature sug- 
gest that the uvulopalatopharyngo- 
plasty (UPPP) carries a relatively 
small risk in relation to the benefits of 
the procedure. Because of the speech 
and swallowing functions that are asso- 
ciated with palatal structure and mo- 
tion, attention has been focused on 
these specific areas as potentially at 
risk for the patient. A recent editorial 
by Powell’ reviewed the literature and 
concluded that minor speech changes 
associated with the surgery are both 
expected and acceptable. He cited the 
need for a sound database, however, to 
validate opinions that concern the ef- 
fects of UPPP on speech. 

At least part of the controversy 
about the acoustic effects of UPPP is 
due to the lack of documented compari- 
son between the preoperative and 
postoperative speech characteristics of 
patients who have had UPPP. Salas- 
Provance and Kuehn’ recently present- 
ed a comparison of 20 UPPP and 15 
normal subjects. The post-UPPP sub- 
jects were differentiated from the nor- 
mal group on the basis of significant 
voice problems, and to a lesser extent, 
on their articulation problems. 
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The tacit implication of this study 
was that the UPPP procedure was 
responsible for the higher incidence of 
voice and speech problems in the surgi- 
eal patients. However. it seems obvi- 
ous that the typical OSA patient who is 
a candidate for UPPP has redundant 
pharyngeal tissues and large tongue 
structures that may affect speech qual- 
ity prior to any surgieal intervention. 
Monoson and Fox! investigated the 
speech characteristics of 13 sleep ap- 
nea, 13 chronic obstructive pulmonary 
disorder, and 13 normal subjects and 
found that 6196 of their apnea patients 
and 23% of their patients with chronic 
obstructive pulmonary disorder exhib- 
ited patterns described as dysarthria 
and abnormal resonance. 

Prospective studies dealing with 
speech and voice change following 
UPPP have been sparse, and the re- 
sults of such studies have suggested 
that minor changes may occur. For 
example, Zohar et alf and Finkelstein 
et al’ reported that 12% of 57 patients 
had specific changes in production of 
the phoneme /r/ following UPPP. The 
preponderance of evidence™ suggests 
that significant speech deterioration 
after UPPP is rare. 

Only recently have UPPP studies 
been reported that used both preoper- 
ative and postoperative acoustic analy- 
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sis techniques. Murry and Bone 
observed speaking fundamental fre- 
quency, reading rate, and vowel for- 
mant shifts in four males who were 
recorded preoperatively and 2 weeks 
postoperatively. They found that 
speaking fundamental frequency 
changed little, but that reading rate 
modestly increased (an average of 9%) 
and that the second formant of the 
target vowels decreased in frequency 
from 2% to 8%. White et al’ investi- 
gated the preoperative and postopera- 
tive upper formant frequencies of four 
subjects and found no significant 
change in these voices. 

As Powell’ observed, there is a need 
to report objective acoustic documen- 
tation of UPPP results to help estab- 
lish parameters of normal and abnor- 
mal speech in the OSA population. 
This study presents such data for 
UPPP patients whose paired preoper- 
ative and postoperative voice record- 
ings were compared using both Fast 
Fourier Transform (FFT) analysis and 
listener judgments of voice quality. 


SUBJECTS AND METHODS 
Subjects 


Twenty-seven male and five female pa- 
tients participated in this study. All 32 of the 
patients had been studied in a sleep disorders 
center of a general hospital. The patients 
ranged in age from 14 to 67 years, with an 
average age of 51.6 years. The surgical pro- 
cedures performed on this group of patients 
included three UPPPs, 12 UPPPs plus tonsil- 
lectomies, 10 UPPPs with tonsillectomies 
and septoplasties, and seven UPPPs with 
septoplasties. The average time to postoper- 
ative recording was 5.4 months, with a range 
of 1 to 17 months. 


Recording Procedure 


All recordings were performed in the Vo- 
cal Dynamics Laboratory at the Department 
of Otolaryngology-Head and Neck Surgery 
of the Eastern Virginia Medical School, Nor- 
folk. The patients were seated in a sound- 
treated booth (LAC 408, Industrial Acoustics 
Co). A condenser microphone (Bruel and 
Kjaer 4134) and associated emitter follower 
was positioned 30 cm from each subject’s lips 
and approximately 5.0 em off-center to avoid 
plosive phoneme production noise. The mi- 
erophone output was led to a dual channel 
reel-to-reel recorder (Revox B77) set for a 
tape speed of 9.5 em/s. Speech signals were 
recorded at a nominal -3-dB VU meter read- 
ing on the recorder. 

Each subject was given an opportunity to 


become familiar with a standard reading task 
(the *Rainbow Passage") and were given di- 
rections concerning the recording protocol. 
The patient was then asked to count from one 
to five to establish a record level setting and 
then to state his/her name and the date. They 
then read the reading passage, counted from 
1 to 20, and finally were asked to sustain 
three vowels ( /i, a, u/). The recording proce- 
dure typically took 5 minutes. 


Listener Tape Construction 
and Tasks 


Each subject's preoperative and postoper- 
ative recordings were quasi-randomized 
with respect to A-B order. The samples with- 
in a pair were separated by approximately 3 
seconds of silence. The taped samples con- 
sisted of the second sentence of the Rainbow 
Passage. ("The rainbow is a division of white 
light into many beautiful colors.") The same 
list was repeated a second time for the listen- 
ers, in a different order. 

Each listener was seated in the sound- 
treated booth, and the recordings were 
played back by a recorder (Revox), through 
an amplifier (Yamaha A-450) and a speaker 
system (Genesis) located approximately 1 m 
in front of the listener. The playback level 
was adjusted to produce a nominal 75-dB 
sound pressure level at the listener's 
location. 

A training tape of UPPP patients not used 
in the study (due to incomplete data) was 
played to illustrate the type of listening task 
each judge was asked to perform. Following 
this, listeners were instructed to make a de- 
cision concerning which sample, A or B, of a 
pair “had better voice quality.” No other in- 
structions were given to define what “better” 
meant. While the listeners were required to 
make a forced choice for each pair, they also 
had the option of marking a third column 
labeled “same” to indicate that they heard 
essentially no difference in the pair. 

Ten individuals were used as listeners. 
This group consisted of five residents in oto- 
laryngology and five speech/hearing person- 
nel who were familiar with the UPPP opera- 
tion and with normal and abnormal speech 
qualities. 


Acoustic Analysis Procedures 


The tape recordings were played back on 
the recorder (Revox B77) to a Dual Channel 
Spectrum Analyzer (Bruel and Kjaer 2034). 
The analyzer was set for a 6.4-kHz band- 
width and a cumulative FFT spectrum con- 
sisting of 50 consecutive FFT samples. The 
entire first paragraph of the Rainbow Pas- 
sage was analyzed. Each subject’s sustained 
Á, a, and u/ vowel recordings were also ana- 
lyzed using the same equipment configura- 
tion. In cases in which the vowel length was 
not sufficient to acquire 50 consecutive FFT 
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samples, the vowel was replayed. No sus- 
tained vowel sample, however, was under 3 
seconds. 

The eumulative FFTs obtained by the 
above procedure were processed through a 
personal computer (Compaq Desk Pro) using 
a Bruel and Kjaer BZ7200 Graphics Plotter 
Interface to an IBM 7871 plotter. 

The sustained reading passages were led 
to the line input of a Voice Identification PM 
Voice Monitor. The input level was adjusted 
to produce a consistent tracking pattern 
without causing “overshoot” of the system, 
which would result in spuriously high fre- 
quency readings from fricative sounds within 
the reading passage. 

The spectrograms were analyzed to deter- 
mine the long-term spectra for each of the 
sustained reading passages, and first and 
second formant values for the sustained vow- 
els. The Voice Monitor results provided the 
total reading time duration as well as the 
speaking fundamental frequency for each 
reading passage. 


Statistical Analysis of Data 


Several measures of preoperativ2 and 
postoperative patient changes were avail- 
able in the polysomnogram records that were 
obtained from the Sleep Disorders Center. 
Since this study was concerned with the 
acoustic performance ef the patients, ex- 
haustive polysomnogram data are not pre- 
sented. Instead, measures that are generally 
accepted as representative for documenting 
sleep performance change were selected for 
inclusion in the study. The measures in- 
cluded the Respiratory Disturbance Index 
([RDI], the total combined number of apnea 
and hypopnea events) number of RDI 
events in rapid eye movement (REM) sleep 
or REM scores, and the oxygen saturation 
levels less than 90%. Paired difference * tests 
were run for the prepolysomnogram and 
postpolysomnogram data on RDI, oxygen 
saturation levels, and REM scores. 

To compare the long-term average spectra 
of the UPPP patients, the unfiltered cumula- 
tive FFT preoperative and postoperative 
spectra for each subject were superimposed. 
The spectra were divided into increments of 
100 Hz, and the maximum amplitude differ- 
ences between preoperative and postcpera- 
tive long-term spectra were determined for 
each 100-Hz window. The relative dacibel 
values for the 100-Hz windows of all 32 sub- 
jects were combined to produce an average 
spectrum. Descriptive statistics were then 
calculated to yield a 90% confidence limit for 
each 100-Hz increment. The resultant long- 
term average spectrum and 90% confidence 
limits were then plotted. 

To enable comparison of acoustic data 
across the female and male subjects, tke fre- 
quency measures obtained through the anal- 
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ysis procedures were normalized by convert- 
ing frequency into semitones. 

Reading time was compared in seconds. 
The 10 listener’s responses were combined 
for each patients pair of speech samples. 
Results of selected preoperative and postop- 
erative polysomnogram measures were com- 
pared by combining all subjects preoper- 
ative and postoperative figures. 

The means of the combined subjects’ pre- 
operative and postcperative acoustic results 
were compared using f tests for paired means 
available in a statistical software package." 
Using a number of ¢ tests in a single experi- 
ment, however, carries the risk of allowing a 
cumulative error in accepting a hypothesis as 
correct when in faet it is not (type I error.) 
Aceordingly, a Bonzerroni correction was ap- 
plied to the data. The practical effect of this is 
to require asrelatively high level of statistical 
significance for each t test to assure a conser- 
vative statistical significance level for the 
overall study. Therefore, a statistical signifi- 
cance level of P<.@01 was chosen as an ap- 
propriate level for rejection of a null hypothe- 
sis for the aeoustic data in this study. 


RESULTS 
Patient Polysomnogram Studies 


Table 1 presents statistical results of 
three measures chosen for analysis 
from the preoperative and postopera- 
tive polysomnograms. All three poly- 
somnogram measures were statistical- 
ly significant at P<.05. 

Since this was a clinical population, 
it was difficult to control for the age 
and gender of subjects. Further, it was 
even more difficult to acquire postop- 
erative follow-up measures at precise 
time intervals. However, separate an- 
alyses of covariance for the RDI, 
oxygen saturation drop, and REM 
scores were rum, controlling for age, 
gender, and elapsed time to postopera- 
tive measures. None of the covariance 
measures were statistically significant 
at P<.05; thus, age, gender, and 
elapsed time apparently had no impact 
on the preoperative and postoperative 
polysomnogram scores. 

Complete data for the three poly- 
somnogram measures were not avail- 
able on all patients. The paired differ- 
ence t tests, therefore, were adjusted 
for the missing data by changing the 
degrees ef freedom (N-1) for each of 
the three sets of data comparisons. 
Preoperative amd postoperative data 
for the RDI measure were obtained on 
25 patients, the REM scores on 32 
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Table 1.—Statistical Summary of Pre- and Post-UPPP Polysomnogram Monitoring 
Measures * 


Parameter Difference 


t Value Significance Level df 


RDI 25.56 52.86 2.42 .0024 25 
REM score 0.28 0.45 3.48 .0005 32 


Oxygen saturation drop 


below 90% 61.18 


97.41 


2.59 .0198 17 





* UPPP indicates uvulopalatopharyngoplasty; RDI, respiratory disturbance index (apnea + hypopnea); rapid 
eye movement (REM) score, number of RDI events while in REM sleep; oxygen saturation drop below 90%, 
number of instances in which oxygen saturation levels dropped below 90%. 


Table 2. —Summary Table of t Tests for Paired Means Differences * 


Mean 
Parameter 


Vocal pitch 


Vowel /i/ 
Formant 1 


0.753 


— 0.708 


Difference SD 
3.037 


2.679 


Significance Level 
.0838 


t Value 
1.40262 


— 0.70849 2454 


Formant 2 —0.172 0.789 — 1.23270 .1125 


Vowel /a/ 


Formant 1 — 0.763 


2.068 


— 2.02233 6249 


Formant 2 0.228 1.818 0.70967 .2450 


Vowel /u/ 
Formant 1 


Formant 2 
Reading time, s 


Listener 
judgments 


— 0.147 


1.094 


— 0.687 


2.418 
0.478 3.116 0.86785 . 1982 
2.832 


3.578 


— 0.34356 .3412 


2.18473 .0173 





— 1.08693 . 1427 


* All values except reading time and listener judgments are expressed as semitones. Degrees of freedom (df), 


31; significance level for acoustic measures, .001. 


patients, and the oxygen saturation 
levels on 17 patients. 

The paired difference t test was cho- 
sen because this statistic takes into 
account the difference in scores for 
each individual; for example, it ac- 
counts for differences in RDI scores of 
90 to 60, and 30 to 0, even though the 
absolute difference is the same in each 
case. The large SDs for the RDI and 
oxygen saturation measures in Table 1 
are indicative of a large range of abso- 
lute preoperative and postoperative 
polysomnogram changes. For exam- 
ple, one subject had 422 preoperative 
events in which oxygen saturation 
levels dropped below 90%. Postopera- 
tively, a subject had 38 such events. 


Acoustic Spectrum and 
Listening 


The listeners were presented two 
different randomizations of the paired 
preoperative and postoperative re- 
cordings. The second randomization 
results were used only for determining 
the reliability of listener judgments. 
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The reliability of the listeners to 
make judgments of “better” voice was 
investigated using Cronbach's alpha 
measure. Alpha levels were .87 for 
preoperative judgments, and .79 for 
postoperative judgments. These reli- 
ability levels are not impressive; how- 
ever, of the 320 possible judgments 
(32 patient pairs x 10 listeners), 119 
pairs or 37% were marked as sounding 
the “same” to the listener. Therefore, 
the forced “A” or “B” choice on these 
pairs would be essentially random. 

Table 2 presents summary statistical 
data for measures of change in funda- 
mental frequency and formants for 
three sustained vowels, reading time, 
and listeners perceptual judgments. 
The mean preoperative and postopera- 
tive differences for all acoustic fre- 
quency measures were iess than 1 
semitone, or approximately 6%. 

The long-term average spectrum for 
all subjects’ preoperative recordings is 
presented in the Figure. which also 
contains plots of the 90% confidence 
limit values for the postaperative dif- 
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Relative, dB 


0:5 . 1.0 
Frequency, kHz 


15 20 25 3.0 


Long-term average spectrum of all subjects 
combined. Dotted lines depict 90% confidence 
intervals for differences between preoperative 
and postoperative pairs (90% of all spectral 
changes for all subjects were contained in confi- 
dence intervals of 8.7 dB). 


ferences compared with preoperative 
spectra as described above. The aver- 
age spectrum slope is approximately 
12.6 dB/octave. This slope is similar to 
that found for normal speakers." The 
90% confidence interval is 8.70-dB 
wide. That is, 90% of the long-term 
spectral differences for all patients 
were within 8.7 dB when preoperative 
and postoperative spectra were 
compared. 

As Table 2 demonstrates, listener 
judges were unable to differentiate 
between preoperative and postopera- 
tive recordings when asked to identify 
which of a sample pair had better voice 
quality. Of the 32 paired sample sets, 
nine preoperative and 13 postoperative 
samples were identified as having bet- 
ter voice quality by more than 50% of 
the listeners, while another 10 pairs 
received identical (5-5) scores for each 
of a pair. As noted above in the com- 
ments on listener reliability, of the 
320 possible judgments (32 patient 
pairs x 10 listeners), 119 pairs (87%) 
were marked as sounding the same to 
the listener. 

Reading time for the standard read- 
ing passage was slightly shorter for 
19 postoperative patients, equal for 
five patients, and slightly longer for 
eight patients. The average difference 
was 1 second, with a range of 0 to 8 
seconds. 


COMMENT 
Patient Operative Results 


The purpose of this study was to 
determine if there were acoustic differ- 
ences in UPPP patients before and 
after surgery. It did not address the 
question of success or failure of the 





UPPP as a definitive treatment for 
sleep apnea. However, on the three 
polysomnogram measures chosen, 78% 
of the patients demonstrated improve- 
ment with lower postoperative scores 
on at least two of the three measures. 
Another 15% had incomplete data, 
while 7% showed slightly worse scores 
postoperatively. There were no statis- 
tically significant differences between 
patients who underwent only the 
UPPP procedure and those who under- 
went multiple procedures, such as 
UPPP combined with tonsillectomy 
and septoplasty. 

It is reasonable to state, therefore, 
that the UPPP procedures performed 
on these patients were representative 
of similar surgery performed else- 
where in the United States. 


Acoustic Change and UPPP 


Examination of the data in Table 2 
shows that no statistically significant 
acoustic changes were observed in this 
group of patients. The vocal pitch 
(Speaking Fundamental Frequency) 
characteristics of the group changed 
less than 1 semitone in extent. Pitch 
changes in normal populations change 
from 1 to 3 semitones from one test 
reading to another"; therefore, the 
changes observed in this group were 
within normal test-retest limits. 

The reading time for the standard 
Rainbow Passage likewise also failed 
to reach statistical significance. The 
average difference between pre- and 
post-test reading time was approxi- 
mately 1 second. The average reading 
rate (number of words in a standard 
reading passage divided by time) for 
the 32 subjects was 169 words per 
minute (wpm) preoperatively and 
174 wpm postoperatively. These val- 
ues are well within normal speech rate 
limits. This is consistent with the as- 
sumption that no change would be 
expected in laryngeal behavior or 
reading rate from the UPPP and addi- 
tional procedures used in this study, 
other than that due to improvement in 
the overall physical and/or cognitive 
condition of the patient. 

The UPPP by definition consists of 
removal of a significant portion of the 
posterior soft palate and production of 
an expanded airway. It might, there- 
fore, be expected that speech sounds 
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closely related to resonance mecha- 
nisms (sustained vowels) would be the 
most dramatically affected by the pro- 
cedures. This was not the case for the 
patients in this study. None of the six 
formant measures (formants 1 and 2 
for the vowels /i, a, u/) were signifi- 
cantly different when preoperative and 
postoperative means were compared. 
Further, the long-term average spec- 
tral differences in the Figure suggest 
that overall preoperative and post- 
operative spectral differences were 
minimal. 

The lack of significant charges in 
this study supports clinical experience 
that voice and speech changes should 
be viewed as anomalies rather than as 
expected side effects of the UPPP 
procedure. This is not to say that OSA 
patients have no speech or voice fea- 
tures that may prove to be charac- 
teristic of the population as a whole. 
Typical characteristics, including re- 
dundant pharyngeal tissues, a large 
tongue base, and oropharyngeal geom- 
etry that contributes to airway 
obstruction, may logically produce 
speech patterns such as those found by 
Monoson and Fox.’ 

Postoperative voice measurements 
of UPPP patients that are different 
from those of normal speakers,’ how- 
ever, should not implicate the UPPP 
surgical procedure as the cause of a 
voice or speech problem. The use of 
both preoperative and postoperative 
recordings on the same patient is the 
most direct way to eompare the acous- 
tic results of the operation. 

The lack of significant acoustic 
change secondary to UPPP is some- 
what surprising, in view of the known 
changes found by speech pathologists 
in cleft palate populations. The congen- 
itally short palate is a major cause of 
hypernasal speech in such patients. 
However, the expectation of hyperna- 
sal speech with a surgically shortened 
palate does not take into consideration 
important and interrelated differences 
between the UPPP patient and cleft 
palate patients. 

The ability to compensate for a 
shortened soft palate reconfirms the 
concept that the palatopharyngeal 
complex is in fact a sphincter with a 
circumferential closing mechanism. 
Therefore, intact pharyngeal muscula- 
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ture may, through increased contrac- 
tion and adaptation, ecmpensate for a 
short pala:e during speech and degluti- 
tion maneuvers. It shculd also be re- 
ealled that the degree of nasality, at 
least for isolated phonemes, is more 
related to the ratio of opening between 
the oral (labial) and the velopharyngeal 
port than to the absolute area of the 
velopharyagea! opening. 

The clett palate patient has a devel- 
opmental defect that is more extensive 
than the defect produced by the UPPP 
and includes other muscles in the oro- 
pharyngeal sphincter. The UPPP pa- 
tient, while perhaps diferent from the 
normal pepulation, has an essentially 
intact orapharyngeal mechanism, ex- 
cept for the surgically altered palatal 
length. | 

Most cleft palate patients have had 
their defeets from birta, in contrast to 
the UPPP patient who typically is a 
mature acult. The adu t has had years 
of experience with his or her speech 
and voice and so hes a perceptual 
template .hat represerts normal voice. 
The cleft palate patient has no such 
reference- It is clear from common 
experiences with patents who have 
new dental appliances that speech is 
disrupted initially in varying degrees, 
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but it gradually returns to what is 
normal for the individual, even with 
the appliance in place. It may be con- 
jectured that the role of perception in 
making physiologic adjustments to the 
UPPP is important. An interesting 
comparison to make would be between 
patients with OSA that have normal 
hearing and those with abnormal hear- 
ing. It would be predicted that if self- 
perception plays a role in restoring 
nominal speech and voice characteris- 
ties, the hard-of-hearing population 
would have a higher incidence of post- 
operative UPPP voice changes. 

The fact that this study demonstrat- 
ed no statistically significant change in 
the voices of preoperative and postop- 
erative UPPP patients does not, of 
course, rule out the possibility of such 
change. It does suggest that the proba- 
bility of such an occurrence is extreme- 
ly low. It is important to the body of 
knowledge concerning UPPP, howev- 
er, that when changes do occur they be 
documented, to build a composite of 
the type of patient who would be sig- 
nificantly at risk with the UPPP. Pa- 
tients who have had a history of 
cerebrovascular accident, or those 
with previous swallowing, speech, or 
voice difficulty, would be part of this 
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population because of potential pha- 
ryngeal muscular dysfunction. Such 
patients ideally should have a full diag- 
nostic workup preoperatively, con- 
ducted by a speech/language patholo- 
gist, to document voice or speech 
defects present prior to surgery. 

Finally, the lack of voice and speech 
change after UPPP for English-speak- 
ing patients does not rule eut the pos- 
sibility that in other languages, some 
of which require vigorous palatal ac- 
tion to produce specific velar and pha- 
ryngeal phonemes, more deleterious 
effects may be noted. The same is true 
of certain subsets of English speakers, 
such as the professional smger or ac- 
tor, who may require more precision in 
speech production than the ordinary 
population from which patients in this 
study were drawn. 

The UPPP procedure dees not pro- 
duce significant voice or speech 
change, at least with regard to: (1) 
fundamental frequency; (2) reading 
rate; (3) formant 1 and 2 values for 
vowels; (4) long-term average spectra; 
and (5) listener judgments of preoper- 
ative and postoperative pairs. 


We express our appreciation for the work of 
Christine Philput, PhD, on the manuscript. 
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Interobserver Variability in the 


Interpretation of Brush Cytologie Studies 


From Head and Neck Lesions 


Mark L. Nichols, MD; Francis B. Quinn, Jr, MD; Vicki J. Schnadig, MD; Paul Zaharopoulos, MD; 


James A. Hokanson, PhD; Lee Des Jardins, CT(ASCP), MS; M. Melinda McCracken, MS 


€ A study was conducted to evaluate the 
usefulness of brush cytology as a diagnos- 
tic tool for lesions of the head and neck. 
Brush specimens were obtained from pa- 
tients for whom surgical biopsy was recom- 
mended by the Otolaryngology Service of 
the University of Texas Medical Branch 
Hospitals, Galveston. Specimens were in- 
terpreted independently by three cytolo- 
gists, and interobserver variability was cal- 
culated. If a surgical biopsy was performed, 
histopathologic diagnosis was used as the 
reference standard to assess the accuracy 
of each cytologic interpretation. Correspon- 
dence of cytopathologic interpretation with 
histologic diagnosis was sufficient to con- 
clude that brush biopsy is a useful screen- 
ing technique for unsuspected or clinically 
undetected malignant tumors of the upper 
aerodigestive tract. Because of its ability to 
sample large surface areas with minimal 
tissue trauma, brush biopsy can be a useful 
screening technique in combination with 


ifty years ago, Papanicolaou and 

Traut' reported the utility of ex- 
foliative cytology in the diagnosis of 
malignant neoplasms of the uterine 
cervix. Since that time, cytodiagnostic 
techniques have been widely used by 
clinicians of many disciplines. In the 
field of otolaryngology-head and neck 
surgery, the utility of exfoliative cytol- 
ogy has been questioned.’ Others have 
endorsed the utility of cytology as an 
adjunct to other diagnostic techniques. 
Erozan' at The Johns Hopkins Univer- 
sity, Baltimore, Md, found that cyto- 
diagnosis helped detect occult primary 
laryngeal, oral, and pharyngeal carci- 
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selective surgical biopsy for the detection 
of cytologic changes of malignant neopla- 
sia. Brush cytology costs less than surgical 
biopsy, yet its relatively high sensitivity and 
specificity for both benign and malignant 
grades support its utility. Brush cytology, 
furthermore, has a low interobserver vari- 
ability for the benign and malignant grades, 
suggesting that in the hands of an experi- 
enced cytopathologist it can be relied on 
with confidence. For grades 2 or 3 (incon- 
clusive), brush cytology, however, demon- 
strated much higher interobserver variabili- 
ty. Based on the findings of this and other 
studies, brush cytology can be effective in 
identifying clinically unsuspected malig- 
nant tumors of the upper aerodigestive 


tract, especially in patients with 
mucosal changes suggestive of “field 
cancerization.” 


(Arch Otolaryngol Head Neck Surg. 
1991;117:1350-1355) 


nomas; recurrent carcinoma after sur- 
gery or radiotherapy; and clinically 
suspected cancer before biopsy. Ero- 
zan cited a National Cancer Institute- 
supported study by Kashima et al* on 
sputum cytology used to screen 5190 
subjects for lung cancer; 13 incidental 
head and neck cancers were found. In 
the Veterans Administration Coopera- 
tive Study of Oral Exfoliative Cytol- 
ogy, Sandler' reported that 70 of 287 
histologically documented areas of in- 
vasive carcinoma were not recognized 
clinieally as cancers and that approxi- 
mately two thirds of the carcinomas in 
situ lacked the usual clinical features of 
oral cancer and were found by cytolog- 
ic examination. Hutter and Gerold’ 
used cytodiagnostic techniques to fol- 
low up patients with malignant neo- 
plasms that were treated surgically. 
Hutter and Gerold found clinically un- 
suspected carcinomas in 6% (10/177) of 
patients without visible lesions. Stahl 
et al’ in their study of oral cytologic 
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screening in New York City found 47 
cancers in 2297 patients; of these, 11 
cancers (11%) were clinically 
unsuspected. 

In these studies, brush cytology sup- 
plemented biopsy both in diagnosing 
clinically unsuspected primary or sec- 
ondary malignant neoplasia and in 
monitoring for local reeurrence after 
radiotherapy or surgery. Stahl’ stated 
that “clinical identification of oral can- 
cer is not always adequate in that 11 
patients (24%) with invasive cancer 
were not diagnosed,” and “it is possible 
that the availability of eytologic diag- 
nosis accelerated final treatment in 
these patients.” In cases where exten- 
sive biopsy would cause functional im- 
pairment, as in the larynx, brush cytol- 
ogy may indicate whether surgical 
biopsy should follow. Brush cytology 
is virtually risk-free, noninvasive, and 
less expensive than surgical biopsy. 

Peters et al’ said “accurate cyzopath- 
ologic interpretation requires that a 
specimen have identifying properties 
unique to the lesion from which it was 
taken and that the interpreter be able 
to consistently recognize the presence 
or absence of these properties." Re- 
cent studies reported in the pathology 
literature show that significant inter- 
observer variation exists in interpreta- 
tion of specimens and sometimes leads 
to incorrect diagnosis. ^" 

To assess the usefulress of brush 
cytology in the diagnosis of head and 
neck lesions, we studied cytologic find- 
ings (grade and interpretation) in two 
ways. First, we comparec cytopatholo- 
gie findings from the sam? specimen as 
interpreted by three cytclogists, using 
interobserver variability (IOV) as a 
measure of consistency. Second, cyto- 
logie interpretations were compared 
with histopathologic diagnosis, which 
was used as the refererce standard. 
Agreement of cytologic irterpretations 
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with histopathologic diagnoses (ex- 
pressed as a percentage) was used as a 
measure of the aecuracy of brush 
cytology. 
PATIENTS AND METHODS 
Patients and Specimens 

In a prospective study, brushings were 
obtained from patients known or suspected 
to have malignant lesions in the upper aerodi- 
gestive passages, and for whom surgical bi- 
opsy was recommended. Subjects were con- 
secutive patients who agreed to participate 
in this study and who were seen by faculty 
and resident physiciansofthe Department of 
Otolaryngology at the University of Texas 
Medical Branch, Galveston, between Sep- 
tember 1988 and November 1989. Brush 
specimens were obtainedfrom 49 patients on 
58 separate occasions; 39related surgical bi- 
opsies were pe ormed. ‘Cytopathologic in- 
terpretation of the brush eytology specimens 
was not allowed to influence selection of pa- 
tients for surgical biopsy. It was preferred 
but not required that surgical biopsy immedi- 
ately follow brushing. Brush cytology speci- 
mens were collected wih an endocervical 
brush (Zelsmyr, Medseand, Sweden, or Stat 
Lab, Dallas, Tex). The lesions of interest 
were sampled by gently brushing the surface 
back and forth while rotating the brush. The 
material obtained was immediately placed on 
two slides. One slide was air-dried; the other 
was fixed with hairspray (Aqua-Net, Fa- 
berge, New York, NY ). The fixed slide was 
stained by the Papanicolaou method; the air- 
dried slide was stained by the Giemsa 
method. | 

The physician who obtained the specimen 
completed the demographic and clinical por- 
tion ofthe data form, entering race, age, sex, 
pertinent clinical history, site of the brush- 
ing, and clinical appearance of the lesion. 


Examination o! Specimen 
by Cytologists 

Each specimen was examined by three ob- 
servers: two faculty physician cytopatholo- 
gists and one cytotechno.ogist, herein collec- 
tively called *eytologists." Along with the 
specimen, the observer received a photocopy 
of the data form containing clinical findings. 
Without prior knowledge of histologic or oth- 
er cytologic findings, the observer wrote an 
impression on the dataferm. 


Data Tabulation 

The cytologists’ written findings were ab- 
stracted by a panel of physicians (a cytopath- 
ologist [V.J.S.] and two otolaryngologists 
[M.L.N. and F.B.Q.] ) who assigned to each 
specimen a grade and an interpretation. If 
the lesion that was brusned then underwent 
surgical biopsy, the reperted histologic find- 
ings were similarly abstracted to assign a 
grade and a diagnosis for comparison with 


cytologic findings. Surgical biopsy speci- 
mens are examined by faeulty of the Surgical 
Pathology Division of our institution. The 
term interpretation is used for cytologic find- 
ings, whereas the term diagnosis is reserved 
for histopathologic findings, used in this 
study as the reference standard by which the 
accuracy of brush cytology is determined. 


Grades 


Cytologic grades used in this study were as 
follows: grade 0, unsatisfactory for interpre- 
tation; grade 1, negative for malignant neo- 
plasia; grade 2, inconclusive for ruling out 
malignant neoplasia; grade 3, inconclusive 
but suspicious for malignant neoplasia; and 
grade 4, positive for malignant neoplasia. 
Cytologic grade 1 was considered equivalent 
to the histopathologist’s finding of “benign” 
or “negative for malignant neoplasia”; cyto- 
logic grade 4 was considered equivalent to 
the histopathologist’s finding “malignant.” 


Agreement-Disagreement 


For each specimen, there were exactly 
three cytologist observers. When one ob- 
server departed our institution, that observ- 
er was replaced by an observer of the same 
classification (cytopathologist-cytotechnolo- 
gist). The last six specimens were examined 
by the replacement observer. Thus, the data 
refer to four observers: A, B, C, and D. For 
each specimen, agreement-disagreement re- 
garding grade or interpretation was deter- 
mined by pairwise comparisons of findings: 
findings of either of two cytologists or else a 
cytologist and the histopathologist. 

If two observers disagreed on grade (for 
example, if only one observer's grade was 
ineonclusive), it was possible to consider 
them in agreement on interpretation. If a 
specimen was graded as unsatisfactory 
(grade 0) or inconclusive (grade 2 or 3), com- 
parison was made between observers on 
grade, but cytopathologic interpretation was 
not compared with histologic diagnosis. Data 
analysis is roughly in two categories: IOV 
and estimates of accuracy. 


Agreement Between 
Cytologists (IOV) 


Specimens obtained by surgical biopsy 
were examined by faculty of the Surgical 
Pathology Division. Histologic diagnostic re- 
ports were not available to the cytopatholo- 
gist-cytotechnologist before interpretation 
of the brush cytology specimens. 

The cytologists written impressions were 
abstracted by a panel of physicians (V.J.S., 
M.L.N., and F.B.Q.) who assigned a grade 
and an interpretation. We prefer the term 
interpretation to diagnosis when referring 
to cytologic findings. While features of indi- 
vidual cells may be sufficient for assignment 
of grade (benign, malignant), we suggest 
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that diagnosis is best reserveđ for the histo- 
pathologist, for whom the characteristics of 
tissue architecture provide much more 
information. 

In a specimen graded unsatisfactory 
(grade 0) or inconclusive (grade 2 or 3), com- 
parison was made between observers on 
grade. If a grade of inconclusive (2 or 3) was 
assigned by one cytologist andimot the other, 
agreement on interpretatien was still 
possible. 

Interobserver variability was calculated 
by counting the total number of pairwise 
agreements and pairwise disagreements 
among observer pairs. For each specimen, 
there were always three observers. If ob- 
server A assigned a grade of 1, observer B 
assigned a grade of 2, and cbserver C as- 
signed a grade of 3, then there were no agree- 
ments among any of the observer pairs. 
Based on all possible pairwise arrangements 
of three observers A, B, and C, there were a 
total of six possible permutations (AB, AC, 
BA, BC, CA, CB). In this instance, all three 
observers disagreed, and the disagreement 
count for each of the six observer pairs would 
increase by one, for a total cf six disagree- 
ments. If two observers A and B agreed, 
then the agreement count for observer pair 
AB and observer pair BA would each in- 
crease by one. Similarly, if two observers A 
and B disagreed, the disagreement count for 
observer pair AB and observer pair BA 
would each increase by one. Overall pairwise 
agreement percentage equals the number of 
agreements divided by the sum of the num- 
ber of agreements and disagreements. Simi- 
larly, overall pairwise variation percentage 
equals the total number of disagreements 
divided by the sum of the number of agree- 
ments and disagreements. A similar ap- 
proach was used by Peters e: al.* The same 
method was used for calculation of IOV for 
grade and for interpretation. 


Agreement of Cytologic 
Interpretation With Histopathologic 
Diagnosis (Accuracy) 


When available, the diagncsis of the histo- 
pathologist was used as the reference stan- 
dard for calculating the accuracy of cytopath- 
ologic interpretation and grade. The 
accuracy of brush cytology can be expressed 
as sensitivity and specificity. Sensitivity 
measures the likelihood that the test is posi- 
tive given a patient who has the disease. 
Specificity measures the likelihood that the 
test is negative given a patient without the 
disease. Cohen’s x statistic and its general- 
ization measure agreement (rather than cor- 
relation) among observers and are often used 
in the statistical analysis of categorical data. 
The x statistic expresses agreement that ex- 
ceeds or does not exceed that expected by 
chance alone. The « value is equal to 1 when 
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there is 10096 agreement and equals 0 when 
the observed agreement is that which would 
be expected to occur by chance alone. The K 
value is less than 0 when the agreement is 
less than that expected by chance alone. The 
method of calculation of Cohen's xk has been 
described elsewhere.“ The x statistic is ulti- 


mately the ratio of the observed excess 
agreement to the maximum possible excess 
agreement. The calculation of « involves the 
construction of contingency tables contain- 
ing proportions. A 9546 confidence interval 
for k is computed by calculating the SE of « 
from the contingency tables, the 9546 confi- 


dence interval being equal to k + 1.96 (SE). 
From a practical point of view, if the 95% 
interval for x includes 0, then there is about a 
9596 chance that agreement cannot be consid- 
ered to be greater than that expected by 
chance alone. " 





Table 1.—Brushings by Anatomic Site 


Oral cavity and oropharynx 43 (74.0) 
Nasal cavity 4 (7.0) 















Larynx 4 (7.0) RESULTS 

Nasopharynx 2 (3.0) IOV 

Esophagus 2 (3.0) 

dc iip at Fifty-eight brushings were obtained 
E 1 (2.0) from 49 patients (34 male and 15 fe- 
Total 58 (100) male) Table 1 lists the number of 





Table 2.—Interobserver Variability (IOV) by Grade* 


No. of No. of % of % of 
Grade Agreements Disagreements Agreement IOV 


out cancer 18 32 36 64 
suspicious for cancer 4 18 18 82 


* Agreement percentage equals the number of agreements divided by the sum of the number of agreements 
and disagreements; IOV percentage equals the number of disagreements divided by the sum of the number of 
agreements and disagreements. 


Table 3. —Interobserver Variability (IOV) in Cytologic Interpretation by Location of Initial 
Presentation of Lesion 


No. of No. of % of % of 
Agreements Disagreements Agreement IOV 


Oral Cavity and Oropharynx 
Tonsil 10 4 


8 12 80 20 
Alveolar ridge 28 20 58 42 


Total 43 154 104 59.7 40.3 
All Other Sites 
8 16 


Location No. 


w/o% |% 


2 
2 


— 


Larynx 33 67 


All Sites 
4 1 


Total 58 19 54 56.0 44.0 
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brushings by anatomic site. As shown 
in Table 2, overall agreement for grade 
was 74% (26% IOV). High percentages 
of agreement were found for grade 1 
(benign) and grade 4 (malignant), 
grades with distinctive criteria for in- 
clusion in the appropriate category. 
For the benign grade, agreement per- 
centage was 83% (17% IOV); for malig- 
nant, agreement percentage was 93% 
(7% IOV). Agreement percentage was 
much lower for the grades called un- 
satisfactory (grade 0) and inconclusive 
(grades 2 and 3). This is consistent 
with other studies using similar cyto- 
logic grading systems.^" 

Table 3 gives the frequency and 
percentage of agreements-disagree- 


Table 4.—Interobserver Variability 
(IOV) and Accuracy of Grading and 
Cytologic Interpretation (%) by 
Histopathologic Diagnosis * 


Cytologist 
Histopathologic IOV, —————~-_.. 
Diagnosis (nt % A B C OD 


Squamous cell carcinoma (15) 
Grade 24 73 80 


Interpretation 


Inflammation (10) 
Grade 


Interpretation 


Hyperkeratosis (4) 
Grade 8 100 


Interpretation 75 650 


Squamous dysplasia (2) 
Grade a3 á o 


Interpretation 50 50 


Fibrous histiocytoma (1) 
Grade 67 0 


Interpretation 33 100 


Hemangioma (1) 
Grade 


Interpretation 100 ... 


Keratoacanthoma (1) 
Grade 33 


Interpretation 100 


Koilocytotic atypia (1) 
Grade 100 


Interpretation 


Kaposi's sarcoma (1) 
Grade 100 


Interpretation 100 


Plasmacytoma (1) 
Grade 100 


Interpretation 100 


No pathologic change (1) 
Grade 33 100 


Interpretation 100 








* Accuracy is defined as agreement between the 
cytologist and histopathologist on grade and inter- 
pretation. 

TTotal is 38, because one specimen was read by 


the histopathologist as inconclusive but suspicious for 


malignancy; there were 39 histologic specimens. 
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ments. For our study population taken 
as a whoie, agreement on cytologic 
interpretation was 56% (44% IOV). 
Accuracy (Agreement Between 
Histopathologic Diagnosis and 
Cytologic Interpretation) 


Table 4 is self-explanatory. For 
specimens where histopathologic diag- 
nosis was either benign or malignant, 
Table 5 gives sensitivity and specificity 
of cytologic grade caleulated for each 
observer. Table 5 gives the agreement 
(or conversely, variability) within cy- 
tologist observer pairs when the un- 
derlying specimen is diagnosed as be- 
nign by the histopathologist and when 
the specimen is malignant. Expressed 
another way: Is there more agreement 






Table 5. —Agreement Between 
Cytopa*thology-and Histology, Benign 
(Grade 1) and Malignant (Grade 4) 









Sensitivity, Specificity, 
96 96 


Observer 





Table 6.—Grades 1 (Benign) and 4 
TI e Paired 
Comparisons: Cytology vs 
Histopathology * 


Cytologist = + 1.95 

Pair (SEK) 95% CI 
0.17-0.91 
0.03-0.93 
0.10-0.92 


0.70-1.00 


A and C 1.00 (100% 


| agreement) 
,84 t .29 0.54-1.00 


* SEK indieates standard error of x; 95% Cl, 95% 
confidence interval for x. 


Table 7.—Grades 1 (Benign) and 4 

(Malignant) Individual Cytologists: 

Cytopathology vs Histopathology * 
[ 


Cytologist « + 1.96 (SEK) 95% CI 
A 46 + 47 0-.93 

B 66 + 25 .41-.91 
78+. 56-1. 















C B + .22 56- 1.00 


D Sample sizestoo s 
small for analysis 
* SEK indicates standard error of x; 95% Cl, 95% 
confidence interval for x. For observer A, cytopatho- 


logic agreement with histopathologic findings is no 
greater than chance alone, since x Cl includes O. 





when the specimen is benign or when 
the specimen is malignant? Tables 6 
and 7 show that all the 95% confidence 
intervals for xk are greater than 0, 
except in Table 7, observer A's agree- 
ment with histopathologic diagnosis. A 
95% confidence interval for « that is 
greater than 0 means that there is a 
.95 probability that the observed 
agreement is greater than that expect- 
ed by chance alone. Observer A's 
agreement in Table 6 was not greater 
than that expected by chance alone 
(confidence interval for « included 0). 
Overall agreement between the cy- 
topathologie interpretation and histo- 
logie diagnosis for all observers was 
44.4% (55.6% IOV). A comparison be- 
tween the cytopathologic interpreta- 
tion and histopathologic diagnosis for 
observer A gave 48.7% agreement; for 
observer B, 43.6%; for observer C, 
44.4%, and for observer D, 0%. Ob- 
server D made only six observations. 


COMMENT 


The high IOV for all sites (orophar- 
ynx, oral cavity, and elsewhere) is 
probably attributable to nonuniform 
terminology. In some instances, the 
terms hyperkeratosis and leukoplakia 
were apparently used synonymously, 
while in other instances these terms 
were used in combination. “Reactive 
changes,” “intermediate cell type epi- 
thelium,” and “defective epithelial 
maturation” were sometimes used to 
summarize the diagnostic features of a 
specimen. Sometimes one observer 
specified a diagnosis for a specimen 
while another, referring to the same 
specimen, offered only a synopsis of 
pathologic features. Examples of the 
latter are “radiation effect with repair” 
and “changes related to papillomavirus 
infection.” 

We measured IOV among individual 
cytopathologists with respect to grade 
and interpretation. We estimated ac- 
curacy by comparing the cytopatholo- 
gic grade and interpretation with the 
histopathologic diagnoses. We comput- 
ed the « statistic as an indication of 
whether agreement among the four 
individual cytopathologists was differ- 
ent from that expected from chance 
alone. 

Komaroff" says that clinicians do not 
generally acknowledge the inaccuracy 
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and variability in callecting, analyzing, 
and sorting medical data. Citing many 
investigations of intraobserver vari- 
ability and IOV among physicians per- 
forming these tasks, Komaroff report- 
ed IOV in obtaining medical histories, 
performing physical examinations, and 
interpreting laboratory test results. In 
all areas, he found considerable vari- 
ability, “much of which is intrinsic and 
unmeasured." 

Few studies of HOV appear in the 
otolaryngology literature. Burres and 
Fisch" used IOV to compare several 
grading systems fcr evaluating facial 
palsy. Robinson and Weir^ used IOV 
to assess diagnosis of laryngeal disor- 
ders, comparing indirect laryngoscopic 
findings with voice eharacteristies. 

Peters et al’ reported on IOV in the 
interpretation of fine-needle aspiration 
biopsy specimens of head and neck 
masses. In a series of 253 subjects, 
IOV among cytopathologists was 8%, 
with a specificity of 96% and a sensitiv- 
ity of 97%. They noted that “in the 
diagnosis of epithelial eysts and squa- 
mous epithelial malignancies, fine-nee- 
dle aspiration was as accurate as open 
biopsy.” 

The cytopathologie literature con- 
tains an abundance of investigations of 
IOV.” Ismail et al” reported on IOV 
in histopathologic diagnosis and grad- 
ing of uterine cervical intraepithelial 
neoplasia among eight histopatholo- 
gists examining 100 specimens. Al- 
though an overall low agreement 
(k=.36) was found, closer analysis 
showed high agreement among observ- 
ers for invasive lesions #*«=.83) and 
lower agreement for noninvasive 
lesions. 

Klinkhamer et zl" reported on in- 
traobserver variability in the diagnosis 
of epithelial abnormalities of cervical 
smears. Among 19 observers who re- 
screened the same cervical smears af- 
ter 6 months, 83.3% of the interpreta- 
tions did not vary by more than one 
grade between screenings. Intraob- 
server variability contributed to incor- 
rect diagnosis, with 49.1% of the false- 
negative and 52.9% of the false- 
positive interpretations ^ assessed 
correctly at a second screening." 
Klinkhamer et al also reported on qual- 
ity assessment of cervical smears from 
the same study and found that a signif- 
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ieantly higher risk of error exists in 
the absence of endocervical columnar 
cells. 

Naujoks et al^ studied IOV in the 
cytologie interpretation of 1500 Papa- 
nieolaou smears, using four patholo- 
gists from two different institutions. 
Agreement between the four indepen- 
dent interpretations and the consensu- 
al diagnosis ranged from 93.696 to 
96.6%. Disagreement was minimized 
by conferences first among the individ- 
ual cytopathologists and then among 
participating institutions, with the aim 
of achieving a single cytopathologic 
interpretation for each specimen. 

Many investigators have suggested 
ways to limit variability, often by sim- 
plifying diagnostic criteria terminology 
or categories. Rescreening or reevalu- 
ation as a quality control method has 
been proposed.”” Komaroff’ favors 
the “engineering” approach to the defi- 
nition, collection, and interpretation of 
medical data, and states that with “bio- 
engineering techniques,” the variabili- 
ty and inaccuracy of physician-ob- 
tained data can be reduced. 

The cytopathologists at our institu- 
tion have noted that in head and neck 
cytology, in comparison with uterine 
cervical cytology, there is less oppor- 
tunity for clear differentiation between 
grades. Our cytopathologists regard 
mild atypical cellular changes in head 
and neck cytology as more likely to be 
malignant than in cervical cytology, 
the difference being the presence of 
keratinizing epithelium in some areas 
of the proximal aerodigestive tract and 
its absence in the uterine cervix. 
Dense keratinization tended to obscure 
the underlying cytopathologie condi- 
tion, with few nucleated cells seen in 
the keratin layer. One of the observers 
admitted great difficulty in grading 
these as unsatisfactory or negative. 
Evidence of this bias was not demon- 
strated in our data, however. In Table 
4, for the four hyperkeratotic lesions 
there was 92% agreement (8% IOV) on 
grade. 

Of the six patients with grade 3 
disease who had an incisional biopsy 
performed, four had malignant lesions, 
and one had a benign lesion. One pa- 
tients lesion was described as incon- 
clusive but suspicious for malignant 
neoplasia. 


An important difference between 
our study and that by Peters et al* is 
that our specimens were taken exclu- 
sively from the surface of lesions, un- 
like the Peters et al study, where 
specimens were obtained by fine-nee- 
dle aspiration biopsy of the central 
portion of homogeneous tissue masses. 
In our study, high IOV (low agree- 
ment) was found for grade and inter- 
pretation of mucosa-covered lesions 
such as Kaposi's sarcoma and plasma- 
cytoma (Table 4). The histologic fea- 
tures of these lesions lie below the 
mucosal covering and are better sam- 
pled by fine-needle aspiration biopsy 
or surgical biopsy. 

With respect to Table 3, the observ- 
ers suggested that ambiguity in ter- 
minology led to a lack of uniformity in 
interpretation. Several of the observ- 
ers commented that assigning an inter- 
pretation was much less important 
personally than assigning to the speci- 
men a grade of benign or malignant. 

In Table 4, the significance of the 
data within individual histologic cate- 
gories was limited by small sample size 
within each category. In squamous cell 
carcinoma, where there are relatively 
straightforward cytologic criteria for 
assigning a grade of malignant, agree- 
ment was 75.6% for both grade and 
interpretation (24.4% IOV). In the di- 
agnostie category of squamous dyspla- 
sia, which has less definite cytologic 
criteria, agreement was much lower 
for grade and for interpretation (8396 
and 50% IOV, respectively). For the 
diagnosis of inflammation, IOV was 
much greater for interpretation than 
for grade, perhaps reflecting incom- 
plete standardization of terminology or 
Suggesting that cytologic features of 
inflammation are not consistently rec- 
ognizable. As is shown by Table 5, 
sensitivity and specificity overall for 
all observers was quite acceptable. 

Three patients in this study under- 
went repeated surgical biopsy, be- 
cause a malignant lesion was suspected 
clinically but the initial histopathologic 
analysis had shown only dysplasia. In 
all three cases, brush cytology was 
positive for malignant neoplasia (grade 
4) on the initial brushing, and in all 
cases all observers agreed that these 
specimens were malignant. One speci- 
men was from a patient with a suspi- 
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cious tonsillar lesion surrounded with 
diffuse leukoplakia. The first surgical 
biopsy specimen was reported as 
showing dysplasia and chronic inflam- 
mation; the second was reported as 
showing “acute and chronic inflamma- 
tion with a small area of moderately 
differentiated squamous carcinoma” 
with no histologic evidence of invasion. 
Only at the time of wide surgical exci- 
sion was invasive squamous cel! carci- 
noma demonstrated. In a second pa- 
tient, brush cytology and surgical 
biopsy were performed on a suspicious 
tongue lesion that had all the clinical 
characteristics of carcinoma. The first 
histopathologic specimen was diag- 
nosed as "severe squamous dysplasia." 
A subsequent and more extensive bi- 
opsy specimen found invasive squa- 
mous cell carcinoma. A third patient 
was a woman who had undergone a 
partial glossopharyngectomy with a 
modified radical neck dissection in 
1986, for squamous cell carcinoma of 
the tongue. In 1989, we noted a suspi- 
cious lesion at the resection margin. 
Biopsy as well as brush specimens of 
the lesion were taken. The first biopsy 
specimen was reported as showing 
mild to moderate squamous dysplasia 
with pseudoepitheliomatous hyperpla- 
sia and chronic inflammation. Because 
of the surgeon's suspicions, biopsy was 
repeated. This biopsy specimen 
showed squamous cell carcinoma. The 
patient later underwent resection of 
her recurrent tumor and is currently 
free of disease. 

These three patients just described 
had suspicious changes in the mucosa 
surrounding their lesions. We believe 
that brush cytology has a definite role 
in the identification of patients with 
diffuse mucosal changes suggestive of 
"field eancerization." Slaughter et al^ 
introduced this concept after noting 
several isolated foci of invasive cancer 
in the mucosa surrounding tumors of 
the oral cavity that were less than 1 em 
in diameter. They noted that in the 
early phase of disease, the linear ex- 
tent of the lesion on the surface was 
often 10 times greater than the depth 
of the lesion. They think that multiple 
simultaneous primary tumors arise 
from cells stimulated to form cancers 
in a specific tissue environment influ- 
enced by tobacco and alcohol abuse. 


Brush Cytology — Nichols et al 


Kornblut" reported that the incidence 
of simultaneous multiple tumors in the 
oral cavity reaches ©7% in patients 
with carcinoma of the oral cavity. He 
suggests that these mucosal changes 
occur diffusely throughout the upper 
aerodigestive tract in patients at 
greatest risk for the cevelopment of a 
second primary tumor. 

Voss et al" used brush cytology in 
Scandinavian woodworkers to detect 
metaplastic and dysplastic nasal muco- 
sal lesions and foune a greater fre- 
quency of dysplastie nasal mucosal 
changes than was suggested by biopsy 
techniques. Agreemert between histo- 
logic and cytologic diagnoses was 
found in 60% of the cases, including 
dysplastie and metapiastic categories. 
Olofsson” discusses the utility of tolu- 
idine blue supravital staining and cyto- 
photometry in conjunetion with exfoli- 
ative cytology in diagnosing carcinoma 
of the larynx. He ponts out that su- 
pravital stains guide the clinician to 
the location of informative biopsy 
sites, especially in minor or diffuse 
lesions in apparently normal mucosa. 
When exfoliative cytalogy was used in 
the evaluation of 214 histologically 
proved positive laryngeal eancers, 177 
(83%) demonstrated positive cytologic 
findings. Negative smears occurred in 
84% of the group wath histologically 
benign disease 

In Table 6, giving the agreement for 
the paired observers (95% confidence 
interval for x), the value range is 
greater than 0 for grade 1 and is much 
greater than 0 for grade 4. This means 
that there is a 95% chance that the 
observed agreement 5 greater than by 
chance alone. It thus appears that the 
ability of the observers to agree on the 
cytologie features of malignant neopla- 
sia was greater tham their ability to 
agree on the cytologic features of be- 
nign disease. 

For Table 7, for observers B and C, 
the 95% confidence interval for k was 
greater than 0, suggesting that the 
agreement between benign and malig- 
nant ey*ologie grades and histopatho- 
logie findings was greater than by 
chance alone. Also, for observer A, 
agreement balise cytopathologic and 
histopathologic findirgs was not great- 
er than by chance alene because of the 
relatively larger SE for x. 
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In several cases, the cytopatholo- 
gists ability to discern many charac- 
teristic features of an unusual condi- 
tion was striking. In the one case of 
fibrous histiocytoma, two of the pa- 
thologists provided the specific diag- 
nostie interpretation, with the other 
observer suggesting that the lesion 
was a giant cell tumor of bone. These 
two lesions are often confused histo- 
pathologically as well. In the case of an 
intranasal plasmacytoma, all the cytol- 
ogists noted many of the characteristic 
cellular components of a plasmacy- 
toma, but none offered this specific 
interpretation. Nevertheless, all ob- 
servers suggested that the lesion was a 
neoplasm and recommended biopsy. 

The charge at our institution for a 
biopsy of the oral cavity performed in 
the clinic under loeal anesthesia is 
$192. For a similar procedure per- 
formed in our minor surgical center on 
an outpatient basis with intravenous 
sedation and local anesthesia, the 
charge is $272. For the same proce- 
dure performed under general anes- 
thesia in the main operating room, the 
charge is $1100. A brush biopsy of an 
oral cavity lesion costs the patient $75 
in addition to the routine clinie visit 
charge of $36. 

CONCLUSIONS 

Because of its ability to sample large 
surface areas with minimal tissue trau- 
ma, brush biopsy is a useful screening 
technique in combination with selec- 
tive surgical biopsy for the detection of 
cytologic changes of malignant neopla- 
sia. Brush cytology costs less than 
surgical biopsy, yet its relatively high 
sensitivity and specificity for the be- 
nign and malignant grades support its 
utility. Brush cytology, furthermore, 
has a low IOV (high percentage of 
agreement) for the benign and malig- 
nant grades, suggesting that in the 
hands of an experienced cytopatholo- 
gist it can be relied on with confidence. 
For grades 2 and 3 (inconclusive), 
brush cytology, however, demonstrat- 
ed much higher IOV. 

Based on the findings of this and 
other studies, brush cytology is useful 
in identifying clinieally unsuspected 
malignant tumors of the upper aerodi- 
gestive tract, especially in those pa- 
tients with mucosal changes sugges- 
tive of field cancerization. The 
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advantages of brush cytotogy include 
its ability to sample a large mucosal 
area with minimal trauma and inconve- 
nience to the patient. 
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Cleft Lip and Palate Surgery in 
La Ceiba, Honduras 


Howard W. Smith, MD, DMD; Monte Keen, MD; Ellison Edwards, MD 


e The volume of experience in the surgi- 
cal repair of cleft lip and palate deformities 
is limited in many areas of the United 
States. This deficit in experience exists not 
only for those in resident training programs 
but also for those who practice at universi- 
ties or are in private practice. Physicians 
are performing too few operations to main- 
tain their surgical skills in cleft lip and 
palate surgery. This deficit is also encoun- 
tered by physicians in the major specialties 
of plastic surgery, oral surgery, and otolar- 
yngology who perform cleft lip and palate 
surgery. Physicians from the United States 
can gain surgical experience in other coun- 
tries through groups like the Medical Group 
Mission Christian Medical and Dental Soci- 
ety. Surgical experience is available in Cen- 
tral and South America, India, China, and 
Africa through similar organizations. The 
complexity of providing service to under- 
privileged people through organizations 
such as the Medical Group Mission Chris- 
tian Medical and Dental Society is 
described. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1356-1359) 
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pportunities to gain volume expe- 

rience of cleft lip and palate sur- 
gery are limited in many areas of the 
United States. The limitation imposed 
may result from a small number of 
cases available at a given institution, 
the number of services performing the 
surgery, and the number of trainees in 
each program. 

In some states, children born with 
cleft lip and palate deformities are 
regulated by the Crippled Children’s 
Division of the state’s department of 
health. Not only is surgical experience 
in cleft lip and palate repair limited at 
the residency level but the continuing 
experience in either private practice or 
university practice or in various out- 
side clinics is also insufficient to main- 
tain a minimum level of surgical 
proficiency. 

In other states, referral centers ex- 
ist but are maintained by a team of 
professionals often without rotation of 
the operating surgeons. Some referral 
centers are staffed by a cleft palate 
team. The teams usually include a vari- 
ety of specialists, such as pediatri- 
cians,  pedodontists, orthodontists, 
prosthodontists, speech pathologists, 
oral surgeons, otolaryngologists, and 
plastic surgeons. In certain teams 
physicians share the operative experi- 
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ence (actually perform the-cleft lip and 
palate surgery), but that is not univer- 
sal. In some instances, there exists 
only a single surgeon to perform the 
operation, either an oral surgeon. oto- 
laryngologist, or a plastic surgeon. In 
most instances, this “operating” sur- 
geon is the surgical team leader. 

Specialty representation in some 
geographic areas may be less than 
desirable because of the limited avail- 
ability of specialists in areas with low 
population density. In these instances, 
the operating surgeon may manage the 
entire program and yet have to refer 
the children to an orthodontist or gen- 
eral dentist who practices in the same 
community, thus, not allowing for the 
team approach to be effeeted. What- 
ever the case, there exists a need to 
obtain surgical experience at all levels, 
and for almost all specialties, inside the 
United States for the repair of cleft lip 
and palate deformities. 

For a number of years, oral sur- 
geons, plastic surgeons, general sur- 
geons, and otolaryngologists nave 
traveled to areas such as India, Afri- 
ea, China, and Central and South 
America to perform cleft lip and palate 
repair surgery. Some of these groups 
have been privately funded by ind:vid- 
ual surgeons seeking experience or 
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Fig 1.—The community hospital in La Ceiba, Honduras (left). Inside the pediatric wing of the hospital (right). 





Fig 2.— The Imedsa Hospital (left) and the Ponce Clinic in La Ceiba, Honduras (right) are private urban clinics in Honduras. 


supported by foundations and support 
groups in the recipien= centers. The 
process is not as simple as it would 
seem or 2s complete as it could be. 
Often the surgical procedure provided 
to the children consists of closure of 
the cleft lip and floor of the nose along 
with closure of the alveolus. Repair of 
the palate, which is a more invasive 
procedure, may not be performed be- 
cause of limited facilities. Often, repair 
of the lip and not the palate is all that 
the recipient's culture may demand. 

The operating site can be an estab- 
lished hospital in a larger city, with a 
complete opens room, recovery 
room, intensive care unit, and over- 
night facility, plus a support facility for 
follow-up care. The usual circum- 
stance, hewever is a clinic with an 
operating room and an area for postop- 
' erative recovery where a parent pro- 
vides postoperative nursing care. 


A basic cleft lip/cleft palate surgical 
team consists of an operating surgeon, 
a scrub nurse, an operating room circu- 
lator, and an anesthesiologist. Mainte- 
nance of those skills is not vital to the 
nursing support personnel or the anes- 
thesiologist. Support personnel are of- 
ten attracted to a program that pro- 
vides the opportunity to spend 2 or 3 
weeks in a foreign country, or by a 
desire to pay a civic debt or to partici- 
pate in a religious order devoted to 
providing medical care. 

Several religious groups have taken 
on the unbelievable task of formulating 
a comprehensive program that encom- 
passes not only facial surgery but the 
specialties of ophthalmology, oral sur- 
gery, orthopedic surgery, neurology, 
cardiology, rheumatology, and gastro- 
enterology. The Christian Medical and 
Dental Society is one religious organi- 
zation that maintains a program 
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throughout Central and South Ameri- 
ca and Mexico. Other programs may 
vary in service content but all have the 
basic problem of securing everything 
from medicatiens and surgical instru- 
ments to dressings and sutures. Each 
specialty requires speeial materials, 
which can range from oxygen to anes- 
thetic agents to cardiac monitors. It is 
an extensive undertaking to acquire 
adequate housing, food, transporta- 
tion, interpreters, helpers, and on-site 
warehousing. Recruiting support staff 
is also very difficult. 


REQUIREMENTS FOR 
PARTICIPATION 


Permits and evidence of medical 
competence are required before enroll- 
ing in a project. It is important to 
establish and maintain continuous and 
constructive relations with the local 
physicians. The main thrust of one 
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Fig 3.— Children treated by mission physicians for cleft lip and palate deformities. Top left, Complete cleft lip and palate. Top right, 
Cleft lip with intact palate. Center left, Profile view of a bilateral cleftlip and palate. Center right, bottom left, and bottom right, Bilateral 
cleft lip and palate in three children). 
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organization, the Chrsstian Medical 
and Dental Society, is a religious one. 
The organization uses medical and den- 
tal services as an entry vehicle into the 
community. The most effective way of 
reaching a rural population is through 
medical teams providing health care 
and medicines. Medical problems iden- 
tified by these teams are referred to 
physieians who are with the urban 
part of the program in La Ceiba, 
Honduras. | 

Physicians of various specialties on a 
religious mission have supported the 
Christian Medical and Dental Society 
and in turn have beer given mission 
support to practiee in an urban area 
(Fig 1). The primary goal of the mis- 
sion, however, is to reach out into the 
rural areas to provde preventive 
medicine, perform denal extractions, 
and to spread religious instruction to 
the semi-isolated population. 

It is the intent of the medical mis- 
sionary group to estabish rural medi- 
cal support, not to establish fixed ur- 
ban programs that could easily grow to 
encompass all the funds and materials 
donated te the cause. Because of this, 
in some areas it is necessary to enter 
into a financial arrangement with the 
private urban clinics (Fig 2) and in 
such cases this is costly and 
counterpreductive to the program’s 
objectives. | 

To participate in @ program, one 
must have documentation as complete 
as would be required in the United 
States for a hospital privilege applica- 
tion. It is necessary to individually 
carry all surgical instruments, lights, 
sutures, and examination equipment, 
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including local anestheties and medica- 
tions, to the recipient center. General 
operating attire, rubber gloves, 
drapes, and dressings are usually sup- 
plied by the society. Sterilizing and 
operating equipment, anesthesia ma- 
chines, and other major equipment 
may be on site but will require careful 
checking for reliability. 

An ideal operating team would con- 
sist of one surgeon experienced in cleft 
surgery and one surgeon who needs 
additional surgical experience in cleft 
lip and palate repair, a scrub nurse, a 
cireulating nurse, and an experienced 
pediatric anesthesiologist. Parents of- 
ten serve as recovery room nurses. 
Interpreters are required throughout 
the procedure. An interview with a 
parent, if the operation is performed 
on a child, or the patient with use of an 
interpreter helps to establish an accu- 
rate health history and to determine 
the physical status of the patient, espe- 
cially if the patient has had previous 
surgery. Often a medical history is 
unobtainable. 

Perhaps the ideal situation that 
would encourage an ongoing relation- 
ship between physicians seeking surgi- 
cal experience and the recipient com- 
munities would be a community 
sponsored program that has operating 
facilities, anesthetic support, and a co- 
operative relationship between the 
visiting medical teams and the local 
physicians. The visiting team (one ex- 
perienced surgeon, one lesser 
experienced surgeon) would provide 
the operative expertise, and the local 
physicians would participate in the re- 
cruitment of patients and provide care 
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for them after the surgery. In this 
way, the medical care is clearly defined 
as a contribution to the community, 
not as a religious objective. 

A good arrangement would be to 
engage a foundation that is devoted to 
helping children on the irternational 
scene. Contributions from -his type of 
foundation could be used to purchase 
such items as anesthetic agents and 
disposable operating room supplies 
like sutures, bandages, and sterile 
kits. Examination and surgical instru- 
ments would be provided by the partic- 
ipating surgeon. 


COMMENT 


The recipient patients are very 
grateful for surgical care. In the La 
Ceiba project in Honduras, patients 
came from miles away when they 
heard through the missiomary grape- 
vine or radio announcements that 
American doctors were arrtving. Local 
physicians kept a list of possible candi- 
dates for head and neck surgery, hop- 
ing that mission doctors could treat 
them. It was a real experience to come 
to the clinic door and count ten or more 
people that had single and double cleft 
lip and palate deformities quietly wait- 
ing for treatment (Fig 3). The Medical 
Group Mission is only one of several 
programs that operate in Ventral and 
South America. A spectrum of oppor- 
tunities can be had by writing to the 
Craniofacial Committee of the Ameri- 
can Academy of Facial Plastic and 
Reconstructive Surgery at 1110 Ver- 
mont Ave, NW, Suite 220, Washing- 
ton, DC 20005. 
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Temporal Factors Affecting the Secondary 


Critical Ischemia of Normothermic 


Experimental Skin Flaps 


Michel Babajanian, MD; Wen X. Zhang, MD; Jon B. Turk, MD; Hubert Weinberg, MD; Hugh F. Biller, MD; Mark L. Urken, MD 


* In free tissue transfer surgery all flaps 
are subjected to a primary ischemic epi- 
sode prior to reperfusion. Some flaps may 
fail due to a second ischemic insult in the 
postoperative period. The maximum allowa- 
ble time for salvage of such failing flaps is 
referred to as the secondary critical isch- 
emia time. Unilateral abdominal island skin 
flaps based on the superficial inferior epi- 
gastric vessels were raised in 96 Sprague- 
Dawley rats. Animals were divided into 24 
groups of four rats each. Normothermic 
ischemia was produced by applying micro- 
vascular clamps to the vascular pedicles. 
The flap groups were subjected to combina- 
tions of primary ischemia, reperfusion, and 
secondary ischemia. Flap survival was as- 
sessed on the seventh postoperative day. 
Flap survival decreases significantly with 
increased primary and/or secondary isch- 
emia time and decreased reperfusion peri- 
od. Moreover, a longer primary ischemia 
and/or shorter reperfusion decrease the tol- 
erance of the flap to a second ischemic 
insult. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1360-1364) 
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n free tissue transfer surgery, the 
flaps are subjected to varying peri- 
ods of ischemia. Ischemia is defined as 
inadequate blood supply to the trans- 
ferred tissue. Critical ischemia time 
has been defined by Kerrigan and Dan- 
iel' as the maximum length of time that 
a tissue can be subjected to ischemia 
and yet remain viable once the circula- 
tion is restored. The primary critical 
ischemia time is the maximum length 
of time that a flap can tolerate an 
initial ischemic episode. Secondary 
critical ischemia time, on the other 
hand, refers to the postoperative vas- 
cular complications that a small but 
significant percentage of flaps undergo 
when subjected to a second ischemic 
insult due to the cessation of blood flow 
through the pedicle. The end point of 
critical ischemia times has been 
termed the no-reflow phenomenon. 
This refers to an irreversible obstruc- 
tion to blood flow in the peripheral 
microvasculature of the flap despite a 
technically successful anastomosis.*° 
In free tissue transfer surgery, one 
of the most challenging problems that 
the surgeon encounters is the salvage 
of a flap at risk of failure secondary to 
ischemic complications in the postoper- 
ative period. Thus, secondary ischemia 
is a common problem that one faces in 
clinical free tissue transfer. The limits 
of secondary critical ischemia deter- 
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mine the actual amount of time avail- 
able to the surgeon for salvage of a 
failing flap prior to the onset of the 
irreversible no-reflow. Defining the 
parameters that influence the second- 
ary critical ischemia is thus of utmost 
significance and has important clinical 
implications. The secondary critical 
ischemia time, however, has only re- 
cently been addressed in the research 
laboratory." The temporal relation- 
ship between the critical ischemia 
times and the intervening reperfusion 


period has not been previously 
addressed. 
MATERIALS AND METHODS 


Mature female Sprague-Dawley rats, 
weighing 200 to 250 g each, were anesthe- 
tized with intramuscular injections of keta- 
mine hydrochloride (38 mg/kg) and xylazine 
(12 mg/kg). The abdominal and grcin skin 
was shaved and the hair removed with a 
depilatory agent for greater accuracy of the 
subsequent flap viability assessments. After 
preparing the skin with betadine solution, a 
6 x 3-em unilateral abdominal skin flap based 
on the superficial inferior epigastric artery 
and vein was isolated as an island flap in the 
groin (Fig 1) following the surgical method of 
Strauch and Murray." Ischemia was induced 
using 2-V microvascular clamps. The vascu- 
lar dissection included the femoral vessels 
both proximal and distal to the origin of the 
inferior epigastric vessels as well as the epi- 
gastrie pedicle itself. After determination of 
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vascular patency in the femoral and epigas- 
tric vessels under direct microscopic (Zeiss 
operating microscope) vision, a 2-V micro- 
vascular clamp applied to the epigastric 
pedicle midway a ng its course to occlude 
the epigastric artery and vein and stop the 
blood flow to and from the flap. The flap was 
then sutured to its bed. At the end of the 
designated pri ischemia time, the infe- 
rior portion of the flap was raised and the 
clamp removed. Once again the presence or 
absence of blood flow through the pedicle was 
observed. The raised portion of the flap was 
then resutured to its bed for the designated 
period of reperfusion. At the end of this peri- 
od the animals were reanesthetized, the infe- 
rior portion of the flap was raised, and the 
microvascular clamp was applied to the epi- 
gastric pedicle for the duration of secondary 
ischemia time. At the end of this period, the 
inferior portion of the flap was raised for the 
final time, the clamp was removed under the 
microscope, and the flap was resutured to its 
bed. Animals were returned to their boxes to 
fully recover from anestaesia with free ac- 
cess to food and water. 


To prevent self-mutilazion of the flaps, a 
protective vest e ef standard radio- 
graphie film was fitted and secured on each 


animals chest. In addition, each animal re- 
ceived three doses of ceftazidime (50 mg/kg) 










ganism causing sepsis amd early postopera- 
i I imals.. 


and supple, while nonvia- 
ble flaps were dark and necrotic (Fig 2). All 
animals were killed at 1 week. The animals 
that succumbed perioperatively were imme- 
diately eliminated from the study and re- 
placed to ensure strict adherence to our ex- 
perimenta! protocol and sample size. 
Ninety-six were divided into 24 
groups of four rats each. Each group was 
assigned to a different combination of 4 or 
6 hours of pri ischemia; 2, 4, 8, or 12 
hours of reperfusion period; and 4, 6, or 8 
hours of secondary ischemia. Based on prior 
experience, this model has a known primary 
critical isehemia time ef approximately 8 
hours. We chose 4 and 6 hours of primary 
ischemia with the intention of subjecting the 





as the percentage of via- 


ble flaps in each group (Table 1). 









Superficial Inferior 
Epigastric Vein and Artery 


Fig 1.—Rat abdominal island skin flap. 
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Since multiple independent variables 
(ischemia and reperfusion times) influence 
the dependent variable (survival) concur- 
rently, analysis of variance procedure and 
the Duncan’s Multiple Range Test were used 
to calculate the level of significance in the 
differences among the experimental groups. 
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Fig 2.— Viable and nonviable flaps (seventh postoperative day). 


RESULTS 


The results of the study are present- 
ed in Table 1. Flap survival was found 
to be invariably an all or none phenom- 
enon. This probably reflects the depen- 
dence of the entire flap on the vascular 
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Table 1.—Experimental Design and Flap Survival* 


Primary 


Ischemia, h Reperfusion, h 


12 


Secondary 
Ischemia, h % Survival 


4 100 
75 
50 
75 
50 
25 
50 


0,»£|0|O0o|»j0oj|O0o|»j0o|0o|»/0j|o|5*|0o|o|»j0jJ0o»|0o!|Oo 





Co 


* Survival of flap groups subjected to combinations of primary ischemia, reperfusion time, and secondary 


ischemia (each group has n — 4). 


pedicle and the microcirculation. Flap 
survival decreases with increased pri- 
mary ischemia time as well as de- 
creased reperfusion period. Moreover, 
a longer primary ischemia and/or 
shorter reperfusion decrease the toler- 
ance of the flap to a second ischemic 
insult resulting in a decreased survival 
rate. The ultimate survival rate of the 
flaps depends on the combined effect of 
all three variables. 

Analysis of variance procedure and 
Dunean*s Multiple Range Test were 
used to evaluate the statistical signifi- 
cance of the obtained results. All 
analyses were performed using the 
computer package provided by the 
SAS Institute (Applied Statistics and 
the SAS Programming Language, 
1987). One-way analysis of variance 
and Duncan Multiple Range Test are 
appropriate statistical methods for as- 
sessing the relationship among multi- 
ple independent variables influencing a 
dependent variable concurrently. All 
significant differences had P values 
less than .05. We compared the experi- 
mental groups with regard to primary 
ischemia, reperfusion, and secondary 
ischemia separately. Each acted as an 


independent variable influencing the 
mean survival as the dependent vari- 
able. For the primary ischemia time 
the mean survival rates were signifi- 
cantly different between the 4-hour 
(48%) and 6-hour (25%) groups (Table 
2, A). With respect to the reperfusion 
period, the groups with 12 (58%) hours 
of reperfusion had a significantly dif- 
ferent mean survival rate than those 
with 2 (17%) and 4 (29%) hours (Table 
2, B). Finally, with respect to the 
secondary ischemia groups, those with 
4 (56%) hours were significantly differ- 
ent from those subjected to 8 (16%) 
hours of ischemia (Table 2, C). 


COMMENT 


The technical expertise gained by 
microvascular surgeons in 25 years of 
replantation experience and 30 years 
of free-tissue transfer has resulted in 
excellent suecess rates approximating 
90% in clinical free-flap reconstructive 
surgery. A small but significant per- 
centage of flaps, however, fail mostly 
due to ischemic complications in the 
postoperative period. The difficulty in 
reestablishing and maintaining the nu- 
tritive blood flow in the flap following 
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A: Primary ischemia 
Mean survival, h 4 6 
% Mean survival 48* 25° 


B: Reperfusion 
Mean survival,h 2 4 8 12 
% Mean survival 17* 29* 42° 58* 
C: Secondary ischemia 
Mean survival, h 4 6 
95 Mean survival 56* 37° 


* Groups are not significantly different (P > .05). 
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Postoperative Vascular Compromise 


Secondary 
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Secondary 
No Retlow 


Successful Flap Satvage 





Fig 3. — Events in free tissue transfer leading to 
primary and secondary ischem a. 


prolonged periods of ischemia, despite 
patent anastomoses, has been referred 
to as the no-reflow phenomenon. This 
phenomenon, originally defined by 
Ames et al’ in a cerebral ischemia 
model, has become the object of great 
interest in both clinical and laberatory 
research due to its impaet on the suc- 
cess of free-tissue transfer. Innovative 
approaches have been developed by a 
multitude of investigators to elucidate 
the possible mechanisms that may con- 
tribute to the onset of the irreversible 
no-reflow state. 

The no-reflow phenomenon is the 
end point of the critical ischemia time. 
All free flaps are subjected to a prima- . 
ry ischemic insult in the operating 
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room at the time of fiap harvest and 
transfer from the doner to the recipi- 
ent site. The duration cf this interval is 
influenced by iier of factors, but 
rarely reaches the limits of primary 
critical ischemia. Following the prima- 
ry ischemic od, assuming a patent 
anastomosis is ormed, the flap is 
reperfused at the recpient site. The 
majority ef flaps proceed with unhin- 
dered reperfusion to an uneventful re- 
covery and healing. Seme flaps, how- 
ever, may undergo unzoward vascular 
complications such as thrombosis or 
compression of the pecicle in the post- 
operative phase, which constitutes a 
second ischemic insult (Fig 3). It is of 
utmost importance not only to recog- 
nize this devastating problem as early 
as possible but also to intervene expe- 
ditiously to salvage the failing flap 
prior to the o o the no-reflow 
phenomenon. The secondary critical 
ischemia time, thus, is one of the com- 
mon clinieal problems that the micro- 
vaseular surgeon encounters. In fact, 
the limits of the secondary critical isch- 
emia demarcate the potential success 
or failure of the salvage procedure. 

Kerrigan et al’ have defined the con- 
cepts of primary and secondary isch- 
emia times. Using a porcine model of 
pedicled island skin flap and microvas- 
cular clamps to induce ischemia, they 
demonstrated a primary critical isch- 
emia time of approximately 13 hours.’ 
Their secondary critical ischemia time 
in the same model after 2 hours of 
primary ischemia and 12 hours of re- 
perfusion was only 7 Pours.” They rec- 
ognized that a primary ischemic epi- 
sode of sublethal length renders the 
flap less tolerant of a second ischemic 
insult. | 

We reviewed the existing experi- 
ence with rega to the well-known 
inverse relationship between the 
length of ischemia time and survival 
rate of skin flaps. We postulated that 
an increase in the primary ischemia 
time alone or in combination with a 
shorter reperfusion tir:e and/or a long- 
er period of secondary ischemia should 
result in lower flap survival rates. Our 
hypothesis was based on the assump- 
tion that a greater period of ischemia 
should cause a greater extent of anoxic 
damage to the tissue culminating in the 
ultimate tissue deatk once a critical 
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point is reached. This critical point 
would be determined mainly by the 
metabolic activity of the tissue in ques- 
tion and its sensitivity to ischemia. The 
reperfusion period, on the other hand, 
is the recuperation phase of the flap. It 
is in this period that the ischemic dam- 
age to the tissue may be repaired. This 
recovery, however, is a time-depen- 
dent process. Further research, be- 
yond the scope of this study, is neces- 
sary to elucidate the nature of this 
process and the degree to which an 
ischemic flap may actually revert to 
the preischemic baseline state. There 
is evidence that a full recovery is not 
attained even after 2 weeks of reperfu- 
sion." We propose that a reperfusion 
interval shorter than that required for 
the full recovery of the flap to the 
baseline state will render the flap more 


. susceptible to no-reflow once a second 


ischemic insult sets in. 

The past two decades have evi- 
denced a great deal of research effort 
focused on preventing or postponing 
the onset of the no-reflow phenome- 
non. Based on the proposed underlying 
mechanism(s), ^ investigators have 
adopted several approaches in at- 
tempts to overcome this rather per- 
plexing problem. A number of possible 
contributory factors have been postu- 
lated to explain the ischemia-induced 
no-reflow phenomenon. Endothelial 
cell swelling and interstitial edema re- 
sulting from the failure of the cell 
volume regulatory machinery leading 
to extrinsic compression of the micro- 
vascular lumen, hemoconcentration, 
sludging, and thrombosis of the stag- 
nant blood has been advocated by 
many investigators.'^^" Rosen et al^? 
have proposed that endothelial cell 
damage and a hyperpermeable micro- 
vasculature, rather than the swelling 
per se, are the responsible factors. 
They concluded that the intraflap stag- 
nant blood pool is the ultimate cause of 
the microvascular derangement. Oth- 
ers have suggested free radical-in- 
duced endothelial damage as a caus- 
ative factor^^ Moreover, an agonal 
state of vasoconstriction mainly as a 
result of an imbalance between the 
vasoconstricting and vasodilating me- 
tabolites of arachidonic acid has been 
incriminated by others.^"^" Among 
other suspected mechanisms is a de- 
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rangement in the physiologic fibrino- 
lytic activity in the flap's microvascula- 
ture causing propagation of the formed 
microthrombi to the total obliteration 
of the flap mierovessels.?** Deleteri- 
ous alterations in the rheologic proper- 
ties of the blood components"* and 
depletion of high-energy metabolites 
to meet the metabolic demands of the 
flap in the ischemic phase^^ have also 
been advocated. Finally, arterial insuf- 
ficiency and a low flow state in the flap 
secondary to the severance of the cuta- 
neous cireulation and innervation has 
qi been mentioned as the cause of this 
phenomenon. * 

Harashina and Buncke," Kerrigan 
and Daniel," and, most recently, Pang 
et al" have reviewed the concept of 
pharmacologic augmentation of flap vi- 
ability. This is based on the notion that 
by infusing an agent topically, locally, 
or systemically one may reverse or 
decrease the ischemia-induced dam- 
age. Theoretically, the infusate must 
target one or more limbs of the 
harmful mechanisms to be effective. 
While many investigators have re- 
ported some improvements in flap 
survival using different perfu- 
Sates es haere MNT others have 
found such pharmacologic interven- 
tions either deleterious"^ or ineffec- 
tive, 59162542 

In our study we have developed an 
experimental model to investigate the 
role of pharmacologic agents in pro- 
longing the primary and secondary 
critical ischemia times of experimental 
skin flaps. Since the secondary isch- 
emia time is the clinically relevant 
window of intervention in flap salvage 
procedures, determination of a poten- 
tial benefit in using the pharmacologic 
agents for the salvage of the failing 
flap will undoubtedly add an effective 
modality to the armamentarium of mi- 
crovascular surgeons in their quest for 
a 100% success rate in clinical free-flap 
surgery. 
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Polyethylene Oxide Gel 


A New Intranasal Dressing After Septorhinoplasty 


| 


John R.-Selassp MD, Bruce W. Pearson, MD 


e The purpose of intranasal dressings 
after septorhinoplasty is to absorb secre- 
tions, stop bleeding, act as an internal 
splint, discourage adhesions, and facilitate 
nasal hygiene. The ideal dressing should 
conform to the irregularities of the nasal 
cavity and resist adherence to the wounds 
of the nasal lining so it can be easily re- 
moved. It should be nonirritating, antisep- 
tic, and economical. The failure of previous- 
ly reported dressings in one or more of 
these requirements led us to evaluate a new 
alternative. Polyethylene oxide gel (Vigilon) 
was identified as a pctential improvement 
and investigated in 48 patients over 17 
months. There were no significant compli- 
cations. Polyethylene cxide gel appears su- 
perior tc previously described dressings, 
primarily bec of comfort for the patient 
at removal. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:1365-1367) 


he use of intranasal dressings after 
septoplasty and rhinoplasty has 
been advocated since these procedures 
were first described. To date, howev- 
er, no dressings are ideal. Particularly 
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distressing are the discomfort for the 
patient and the bleeding that occur at 
removal. Because of these failures, 
many surgeons do not use intranasal 
dressings for rhinoplasties and favor 
stents or quilting stitches for septo- 
plasties.' The purpose of this article is 
not to debate the issue of when or 
When not to use intranasal dressings; 
instead, a new dressing is described 
for those who favor their use. 

Polyethylene oxide gel (POG) was 
identified as a potential improvement 
on the basis of its nonadherent yet 
absorbent properties. It was first in- 
troduced in the early 1980s (Vigilon, 
C. R. Bard, Berkeley Heights, NJ; 
Spenco Surgical Dressing, Spenco 
Medical, Waco, Tex) to promote super- 
ficial wound healing by secondary in- 
tention.“ Polyethylene oxide gel is a 
colloidal suspension of irradiated cross- 
linked polyethylene oxide (4%) and wa- 
ter (96%). It is supplied as a transpar- 
ent, gelatinlike sheet, 1 mm thick, 
sandwiched between two thin occlu- 
sive polyethylene films. Polyethylene 
oxide gel is permeable to water, oxy- 
gen, and carbon dioxide. It has the 
ability to absorb twice its weight in 
exudative fluid. It is nonadherent to 
raw or moist tissues because it will not 
incorporate into a fibrin or platelet 
clot. It can be removed and replaced 
without disturbing the delicate initial 
processes of wound healing.** 

This article presents our experience 


with and technique for using POG and 
diseusses its advantages over other 
commonly used intranasal dressings. 


MATERIALS AND METHODS 


Polyethylene oxide gel dressing was used 
in 48 adult patients from May 1989 through 
October 1990 in 21 septorhinoplasties, 20 
septoplasties (two with partial turbinate re- 
sections), and seven simple rhinoplasties. 
When this study was initiated, 28 patients 
were available for retrospeetive study. Sub- 
sequently, 20 more patients were evaluated 
prospectively with a brief questionnaire (Fig 
1). 

In this study, POG in a nonsterile 
10 x 10-em sheet ($2 per sheet) was used. 
The sheet was cut into strips 
2.5 cm wide and 5 to 7.5 em 
long. After this step, it was important to wet 
instruments, gloves, and other objects that 
came in contact with the gel, because dry 
objects would stick to the gel and make the 
following steps difficult. The thin occlusive 
polyethylene film was peeled back 2.5 em 
from the end of one side, exposing the gel. 
Each strip was then folded lengthwise with 
the gel on the outside and the opposite ocelu- 
sive sheet on the inside. A 2-0 silk suture was 
passed through the gel end cf the folded strip 
in a figure-of-eight stitch and tied (Fig 2). 
The ends of the silk suture were left 7.5 to10 
cm long. The remaining occlusive sheet on 
the outside (gel side) of the folded strip was 
then removed. The folded, sutured, 1.25-cm- 
wide strip dressing was difficult to handle (it 
was similar to picking up z piece of gelatin 
with wet hands) until the foliowing technique 
was used. An assistant picked up the dress- 
ing by the silk ties, grasped the middle of the 
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VIGILON CASE STUDY 




















Dressing removed Hours postop WWW Days postop 
Discomfort on —. None — Slight — Moderate Bad 
removal — — Very bad 
Bleeding —— None Few drops WW Many drops 
c— OSR 
Duration Minutes 
Infection None Scant purulence  ———— Gross purulence 
Culture 
Reinserted Vigilon Yes NO 
Reason ——— Bleeding Support/prevent adhesions 











Fig 1.— Questionnaire used for polyethylene oxide gel (Vigilon) case study. 


opposite end with the forceps, and gently 
pulled. This ^pleating" maneuver completed 
the fold at the distal (untied) end. The sur- 
geon then grasped the folded distal end (now 
the leading end) with the bayonette forceps, 
dipped the dressing in Cortisporin otic sus- 
pension, gentamicin solution, or iodoform so- 
lution, and inserted it into the nasal cavity 
with the folded edge up. In a large nose, 
additional strips were used. If the dressing 
was left in place overnight, straws were 
placed on the floor of the nose to enhance the 
patient's comfort. The ends of the silk su- 
tures were loosely tied together anterior to 
the columella to prevent the dressing from 
inadvertently slipping into the nasopharynx 
(Fig 3). The dressing was left in place for 
several hours or up to 4 days, depending on 
the circumstances. The dressing was re- 
moved by simply pulling the silk ties. If mul- 
tiple layers were used, they were removed in 
the reverse order in which they were insert- 
ed. This was prearranged by leaving the su- 
ture ends in front of the columella at different 
lengths (first to be removed was the longest). 


RESULTS 


While the POG dressings were in 
place, none of the 48 patients had 
bleeding that required treatment. 
When the dressings were removed, 
two patients in the prospective study 
group had bleeding (a few drops only) 
that lasted less than 2 minutes and 
stopped spontaneously. Both bleeding 
episodes occurred in patients with par- 
tial turbinectomies. None of the pa- 
tients in the retrospective study group 
reported any bleeding. Discomfort 


during removal of the dressing was 
rated as “none” by 15 patients and as 
“slight” by five patients in the prospec- 
tive study group (this factor was not 
evaluated in the retrospective study 
group). There have been no complica- 
tions or other untoward sequelae from 
use of the intranasal POG dressings. 


COMMENT 


Studies of superficial wound healing 
(skin)'’ have shown that POG enhances 
reepithelialization, reduces the dermal 
inflammatory response, promotes fi- 
broblast proliferation, reduces the 
zone of dermal fibrosis, and increases 
dermal collagen synthesis. Healing 
time in this model was reduced by up 
to 50% compared with dry dressings. 
A theoretical disadvantage of POG is 
the potential for causing infections. A 
substantial increase in bacterial counts 
in cutaneous wounds, especially Pseu- 
domonas, has been shown after 48 to 
96 hours.*” Antiseptic-impregnated 
POG can decrease these counts. ™” De- 
spite these observations, an increase in 
infection rate was not observed when 
the dressing was changed every 3 to 
4 days." These findings are not unique 
to POG, but are common to any occlu- 
sive wound dressing. Similar findings 
using petroleum gauze for nasal pack- 
ing have been reported. ^" 

Whether to use intranasal dressings 
after septoplasty or rhinoplasty is a 
decision that all nasal surgeons have 
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2-0 
Silk Suture 


Fig 2. —Figure-of-eight suture through 2.5 x 10- 
cm polyethylene oxide gel (Vigiton) strip folded 
lengthwise with the gel side out. 





Fig 3. —Polyethylene oxide gel (Vigilon) in place 
with suture tied at columella. 


experimented with throughout their 
careers. Even surgeons who advocate 
not using intranasal dressings have the 
oecasional patient who requires a 
dressing for bleeding or other rea- 
sons.” 

Dissatisfaction of the physician and 
patient with nasal dressings is common 
because no dressing is ideal. Indeed, it 
would seem almost impossible to find a 
material that (1) is absorbent yet is 
nonadherent to raw surfaces; (2) acts 
as an internal splint, stops bleeding, 
and stays in place yet is easy to insert 
and remove; and (3) promotes healing 
and nasal hygiene and is not irritating 
yet is able to stay in place for up to 
4 days. Lamb’s wool or cotton soaked 
in oil or saline, silk” gauze strips" or 
Telfa (Kendall, Boston, Mass)" im- 
pregnated with antibiotic ointment, 
and commercial sponges” are all diffi- 
cult to remove after the blood clot has 
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set, because they are porous and be- 
come adherent to »lood and fibrin 
clots. Removal o* thesdressing requires 
the adherent clet to be avulsed. The 
delicate initial proeesses of wound 
healing are disrupted, wound healing 
may be delayed, and discomfort and 
bleeding ensue. Ths problem is re- 
duced semewhat with Telfa," because 
the clot adheres throagh only a limited 
number of holes in tne occlusive poly- 
ethylene plastic shee-ing. 

Septa. stents,” euilting stitches,’ 
and latex balloons’ stop bleeding and 
are nonadherent, but they do not ab- 
sorb secretions. Ther may cause crust- 
ing and run the risz of ischemia and 
ulceration over eertain points. Quilting 
stitches have the aevantage of being 
absorbable, but they are sometimes 
tedious to place. 
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"Absorbable" materials such as gela- 
tin” (Gelfoam), oxycellulose" (Surgicel 
and Oxycel), and collagen" materials 
are very absorbent, but they also are 
very adherent to raw surfaces, form 
crusts, do not promote nasal hygiene, 
and are difficult to remove. Oxycellu- 
lose is also irritating to nasal tissues. 

This brief clinical study demon- 
strates that POG is very well tolerated 
after septorhinoplasty procedures. Be- 
cause of its absorbent yet nonadherent 
properties, it, unlike other intranasal 
dressings, can be removed without dis- 
rupting the early processes of wound 
healing, without bleeding, and without 
appreciable discomfort to the patient. 


CONCLUSION 


Polyethylene oxide gel was used in 
48 patients after septorhinoplasty and 
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was found to be an effective, reliable, 
and comfortable dressing associated 
with an extremely low complication 
rate. On the basis of this experience, 
we consider POG superior to the in- 
tranasal dressings we have used previ- 
ously. The major advantage of POG 
compared with other dressings is the 
lack of discomfort and bleeding when 
the dressing is removed. 

Polyethylene oxide gel comes close 
to meeting all the criteria of an ideal 
intranasal dressing. These qualities 
have led us to use it almost routinely 
after septoplasties and more frequent- 
ly after rhinoplasties (often for only a 
few hours). In our practice, POG has 
become the dressing of ehoice for any 
nasal or sinus surgical procedure 
(J.R.S., unpublished data). 
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Regenerating Human Nasal Mucosa Cells 


Express Peptide Growth Factors 


Hans-Arne Hansson, MD, PhD; Finn Jorgensen, MD, PhD; Bjorn Petruson, MD, PhD; Karin Petruson, MB 


e The goal of this study was to investi- 
gate if the distribution of peptide growth 
factors in the human nasal mucosa could 
be correlated to its maintenance and to 
repair processes. Biopsy specimens from 
clinically healthy humans, aged 6 months to 
70 years, were investigated immunohisto- 
chemically. In the intact human nasal muco- 
sa, only scattered basal epithelial cells and 
rare, randomly distributed cells in the lami- 
na propria expressed peptide growth factor 
immunoreactivity. In contrast, in areas with 
deficient epithelial lining and infiltration of 
inflammatory cells, intense  insulinlike 
growth factor | immunoreactivity was de- 
monstrable in reactive epithelial cells, while 
adjacent, more differentiated cells were 
nonreactive. Vascular wall cells, fibroblasts, 
macrophages, and exocrine gland cells in 
the reactive nasal mucosa showed variable 
insulinlike growth factor | immunoreactivity 
and, at lower frequencies and intensities, 
immunoreactivity to insulinlike growth fac- 


iral and bacterial infections of the 
upper respiratory tract are fre- 
quent in humans, especialy during 
early childhood.' Extensive structural 
changes are frequently recognized in 
areas of the nasal mucosa in adults 
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tor Il, basic fibroblast growth factor, plate- 
let-derived growth factor, and transforming 
growth factor p, as did cells in the normally 
nonreactive exocrine glands. Macrophages 
and vascular smooth-muscle cells could in 
addition express platelet-derived growth 
factor immunoreactivity. Increased cell pro- 
liferation was recognized in reactive areas 
of the nasal mucosa specimens, ie, in those 
concomitantly showing distinct peptide 
growth factor immunoreactivity. We con- 
cluded that a complex pattern of peptide 
growth factor immunoreactivity is transient- 
ly expressed by reactive and regenerating 
nasal mucosal cells, contrasting with the 
nonreactive normal, differentiated cells. The 
close correlation between the appearance 
of peptide growth factors and the local 
repair and maintenance processes sup- 
ports our working hypothesis that peptide 
growth factors are of functional importance 
for the nasal mucosa. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1368-1377) 


and, most frequently, in children, 
whether clinieally healthy or suffering 
from frequent infections.” The mecha- 
nisms regulating the maintenance of 
the normal nasal mucosa and the repair 
of injured nasal mucosa are incom- 
pletely known, as are mechanisms for 
presumed interactions between cells in 
the epithelium and the underlying lam- 
ina propria. The inflammatory and re- 
active changes following insults are 
likely to play key roles in the restora- 
tion of the nasal mucosa. 
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Peptide growth factors nave, curing 
the past years, attracted increasing 
attention for their ability to influence 
the maintenance and repair of cells, 
tissues, and organs. The peptide insu- 
linlike growth factor I (IGF-I; somato- 
medin C) consists of 70 amino acids (M, 
7649) and exerts trophic effects on 
many cell types— developing, mature, 
and regenerating. It is transiently ex- 
pressed by cells during repair process- 
es.’ The peptide IGF-II shows a high 
degree of homology with IGF-I and 
exerts a variety of influences on differ- 
ent cell types, as do basic fibroblast 
growth factor (bFGF) and platelet- 
derived growth factor (PDGF). Trans- 
forming growth factor B (TGF) may, 
depending on prevailing circum- 
stances, either stimulate or inhibit cell 
and tissue growth." Nerve growth fac- 
tor and epidermal growth factor are 
additional peptides, likely to be of im- 
portance during development and 
maintenance of various tissues. A 
spectrum of peptide growth factors 
could tentatively be presumed to be 
involved in the maintenance and repair 
of the nasal mucosa, as such processes 
are likely to require complex interac- 
tions between different cel types. 

The aim of this study was to investi- 
gate biopsy specimens for differences 
in the distribution of peptide growth 
factors among normal, injured, and 
regenerating human nasal mucosa, as 
demonstrable immunohistochemically. 
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A second aim d. tc elucidate if con- 
comitant differences in the cell prolif- 
eration pattern were noted between 
normal and reaetive tissue. 


SUBJECTS AND METHODS 
Origin of Specimens 


Biopsy specimens of nasal mucosa from 18 
children (age range, 6 months to 18 years) 
and 14 adults were processed for histopatho- 
logical examination and Dr immunohistoche- 
mical mapping of peptide growth factors and 
cell proliferation. Additionally, 16 biopsy 
specimens from children and adults were 
used in pilot studies. At -he time of surgery, 
all subjects were jadgedclinically as “nonin- 
fected anc healthy” and eperated on owing to 
diseases unrelated to the respiratory tract. 
Biopsy specimens from s»emingly normal ar- 
eas were obtained from an additional five 
adults undergoing-surge-y for nasal polyps. 

The study was approved by the ethics com- 
mittee of the University of Góteborg (Swe- 
den) and all patients (for children, their par- 
ents) gave their informed consent. 


Biopsy Technique 


Biopsy specimens were obtained from the 
middle third of the inferior turbinate of the 
nose, usually under general anesthesia with 
the aid of a knife-or, oceasionally, a pair of 
Hartman ear forceps. In a few cases, local 
anesthesia was used. The tissue pieces were 
fixed by immersion in 44 buffered formalde- 
hyde for immunohistochemical analyses and 
in buffered glutaraldehrde for histopatho- 
logical examination. 55^* 


Immunohistochemical Procedures 


Specimens aimed for immunohisto- 
chemistry"were, after fixation for 4 hours by 
immersion in 4% buffered formaldehyde, 
kept in coid, buffered sucrose solution until 
further processed." Cryostat microtome 
sections were prepared (thickness, 5 to 8 um) 
and allowed to adhere te glass slides coated 
with albumin and gelatin. The sections were 
pretreated with di'uted goat's serum and de- 
fatted milk to minimize nonspecific protein 
binding and then incubated in diluted prima- 
ry antibodies in the coid overnight. After 
rinsing, a secondary antibody, labeled with 
fluorescein or Texas Rec (Amersham Inter- 
national, Amersham, Enzland), was applied. 
Specimens were then rinsed, mounted, and 
examined in a fluorescence microscope, 
equipped for epi-illumination and having ap- 
propriate filters. | 

Some specimens were, in parallel, pro- 
cessed for high-resolu-cion immunohisto- 
chemistry with the aid ofzryostat microtome 
(CryoNova, LKB-Pharmacia, Stockholm, 
Sweden)."” Sections with a thickness of 0.2 
to 0.5 um were prepared. allowing high reso- 
lution at microscopic examination. 
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Histopathological Examination 


Sections were prepared, contrasted, and 
examined by light and electron microscopy, 
as described.” 


Antisera and Antigens 


Four antisera against IGF-I were used, 
giving similar results. Antiserum K 624 was 
raised in a rabbit against highly purified hu- 
man IGF-I”; K 1792 against a biosynthetic 
tetradecapeptide, comprising amino acids 57 
through 70 of human IGF-I”; and K 37 
against biosynthetic human IGF-I, genomi- 
cally tailed to protein A.“ The antiserum K 
9145 was prepared in a rabbit against biosyn- 
thetic human IGF-I, of the truncated cere- 
bral type, comprising amino acids 4 through 
70. A polyclonal antiserum, K 9853, was pre- 
pared in a rabbit against highly purified hu- 
man IGF-II.” Two antisera against bFGF 
were used with equal staining results: one 
was polyclonal of commercial origin (R & D 
Systems Inc, Minneapolis, Minn), and a sec- 
ond one was prepared in a rabbit against 
highly purified human bFGF (K 773). Poly- 
clonal rabbit antisera against human PDGF, 
nerve growth factor, epidermal growth fac- 
tor, and TGFB (R & D Systems; Promega 
Corp, Madison, Wis) as well as tumor necro- 
sis factor a (Sanbio, Bruselles, Belgium) 
were further used. Antibodies against S100 
protein, neurofilaments, and glial fibrillary 
acidic protein (Dakopatts, Stockholm) were 
included to check for possible nonspecific 
binding, as were polyclonal antibodies 
against human immunoglobulins and against 
human albumin (Dakopatts). Mouse mono- 
clonal antibodies against subunit M1 of ribo- 
nucleotide reductase (RR; clone AD 203), a 
key enzyme for DNA synthesis, were also 
used.” All primary antisera were thoroughly 
characterized and demonstrated to be specif- 
ic. Secondary antibodies, labeled with either 
fluorescein or Texas Red, were of commer- 
cial origin (Amersham International or Da- 
kopatts). Biosynthetic, highly purified hu- 
man IGF-I and IGF-II were obtained from 
KabiGen AB (Stockholm), PDGF antibody 
and TGFB from Promega Corp, and bFGF 
from Chiron (Emeryville, Calif). Porcine 
proinsulin was from Novo AS (Copenhagen, 
Denmark), and relaxin from National Insti- 
tute of Diabetes and Digestive and Kidney 
Diseases (National Institutes of Health, Be- 
thesda, Md). All other chemicals were of 
highest available purity. 


Controls of Specificity of 
Immunohistochemical Reactions 


The following procedure was used to as- 
sert the specificity of the immunohistochemi- 
cal reactions: omission of primary or second- 
ary antibodies; use of “normal” serum from 
nonimmunized rabbit instead of specific anti- 
serum; and absorption of diluted primary 
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antibodies to IGF-I, IGF-II, PDGF, TGF, 
and bFGF with respective appropriate anti- 
gen immobilized either to a gel matrix or toa 
nitrocellulose sheath before incubation of 
sections. The controls did net result in any 
staining, in agreement with previous re- 
port g, 7017 


Documentation of 
Immunoreactivity Patterns 


Serial sections were prepared, processed 
for demonstration of peptide growth factor 
immunoreactivities, and photographed. Se- 
lected sections were serially photographed 
and reconstructed, thereby offering good 
overview of the distribution of positive stain- 
ing and the variations prevailing within a 
single section and specimen. Great care was 
taken to standardize all the different proce- 
dures, including the photographic 
ones, a prerequisite for semiquantitative 
evaluation. 


RESULTS 


Usually no, or occasionally low, 
IGF-I-like immunoreactivity was de- 
tectable in the cells in those biopsy 
specimens that were covered by “nor- 
mal” intact epithelium and that showed 
no infiltration or only scattered inflam- 
matory cells. Scattered basal process- 
es, originating from the basal epithelial 
cells, as well as scattered randomly 
distributed inflammatory cells, fibro- 
blasts, and vascular wall cells, could 
show IGF-I immunoreaetivity. Occa- 
sional cells expressing IGF-II, TGFg, 
bFGF or nerve growth faetor immuno- 
reactivity were noticed in the lamina 
propria. Usually a somewhat higher 
frequency of cells showing immunore- 
activity for peptide growth factors 
could be reeognized in biopsy speci- 
mens from preschool children as com- 
pared with adults. 

Areas with moderately to severely 
injured epithelium, as observed by 
phase contrast light microscopy of the 
sections processed for immunohisto- 
chemistry, were preferentially se- 
lected for detailed investigations of the 
staining pattern in relation to repair 
events. Additional light microscopic in- 
vestigation was done on stained sec- 
tions, prepared in parallel by embed- 
ding specimens from the same biopsies 
in plastic. 

Intense cytoplasmic IGF-I immuno- 
reactivity was demonstrable in epithe- 
lial cells invading denuded areas with 
exposed basement membrane (Figs 1 
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Fig 1.—Nasal mucosa biopsy specimens processed for demonstration of insulinlike growth factor | (IGF-I) immunoreactivity from 
11- (A), 58- (B), 6- (C and D), and 4-year-old (E and F) clinically healthy subjects (antiserum K 1792). A, The epithelial cells are 
stained more intensely and at higher frequencies in areas with deficiencies (arrowheads) than in areas with intact epithelium 
(between arrows). Note faint reaction in the vascular wall cells in the lower left (V). B, Many of the basal epithelial cells (arrowhead) 
express cytoplasmic IGF-I immunoreactivity in this seemingly intact nasal mucosa specimen. Debris covers the surface (above). 
The cells and the matrix in the lamina propria are nonreactive. C and D, The basement membrane in the upper left is covered by 
strongly IGF-I-immunoreactive cells, forming a discontinuous lining (arrowhead). Scattered cells in the intact epithelium below 
(between arrows at left) are stained, as illustrated at higher magnification at right. Note the stained vascular wall cells (V). E and F, 
The transition from intact (between arrows) to deficient epithelium (arrowheads) could be fairly distinct and roughly corresponded to 
the distribution of nonreactive and reactive cells, respectively. Note that the staining is strictly cytoplasmic and that the nuclei are 
nonreactive. 
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Fig 2.—Nasal mucosa biopsy specimens processed for demonstration of insulinlike growth factor | (IGF-I) immunoreactivity ‘rom 
ciinically seemingly normal nasal areas from 21- (A, B, D, and E) and 35-year-old patients (C) operated on owing to nasal po yps. 
^ and B, The epithelial lining is in some areas discontinuous, but there is no denudation. Most of the basal epithelial cells 
(arrowheads) show strong IGF-I immunoreactivity. Note the variability in staining of the gland (G) cells (antiserum K 37). C, The 
frequency of IGF-I-immunoreactive basal epithelial cells (arrowhead) declines from left to right, in accordance with the epithelial 
lining's being deficient to the left but continuous to the right. Note the slightly higher diffuse staining of the lamina propria to theteft, 
with its incomplete epithelial lining, as compared with that to the right (antiserum K 1792). D and E, The IGF-I immunoreactivity is 
distinctly cytoplasmic and, with rare exceptions, limited to the basal cells (arrowheads) in the epithelium (D) and in the glands (G) 
(bottom right). Note the enrichment of staining of the basal processes in the epithelial cells to the right in the bottom center panel 


(D) (antiserum 1792). 


to 3). À prominent feature was that 
IGF-I immunoreactiviy often was en- 
riched in ‘he short basal cell processes, 
which extended to the basement mem- 
brane (Fig 4). Epithelial cells, especial- 
ly in ducts from large glands but also in 
the secretery acini, showed variable 
intensity cf IGF-I immunoreactivity 
(Fig 4). Enhanced cell proliferation, as 
reflected by the RR immunoreactivity, 
was demonstrable (Fig 5) in areas with 
injured and seemingly regenerating 
mucosa. 

Vascular wall cells and scattered fi- 
broblasts in the lamima propria in in- 
jured areas expressec IGF-I immuno- 


reactivity at variable frequency and 
intensity. Macrophages showed im- 
pressive immunoreactivity for most 
examined peptide growth factors, ie, 
IGF-I, TGFg, PDGF, and even nerve 
growth factor. Smooth-muscle cells in 
arteries and large veins often had dis- 
tinet IGF-II and IGF-I immunoreacti- 
vities (Figs 1 to 3) and occasionally also 
for PDGF. Scattered regenerating epi- 
thelial cells could show PDGF and 
TGF ®-like immunoreactivity, as could 
cells in the lamina propria. 

The extent of cell proliferation in the 
nasal mucosa biopsy specimens varied 
considerably, from being rare to more 
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frequent (Fig 5). Mostly, only cells in 
the basal half of the epithelium showed 
RR immunoreactivity in their cyto- 
plasm. The highest frequencies of posi- 
tive cells were seen in areas with 
metaplastic epithelial lining (Fig 5). In 
areas with deficient epithelium, cells 
with RR immunoreactivity could be 
recognized dispersed among numerous 
nonreactive ones (Fig 5). 


COMMENT 


In this study, we demonstrate dis- 
tinetly increased cytoplasmic occur- 
rence of peptide growth factors in re- 
generating areas of injured human 
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Fig 3.—Nasal mucosa biopsy specimens from a 
5-year-old, clinically healthy child. A and B, Sec- 
tions from two different areas on the same biopsy 
specimen, separated by a distance of a few milli- 
meters. The epithelium in the top panel (A) hasa 
normal appearance. Note that many basal pro- 
cesses (open arrow) of the»epithelial cells show 
faint insulin) ke growth factcr | (IGF-I) immunore- 
activity. Basement membrane is marked by ar- 
row. The lamina propria is 2ssentially nonreac- 
tive. V indicates a veir. In contrast, the 
epithelium in the area demonstrated in the cen- 
ter panel (B: is severely damaged, and the base- 
ment membrane in the centr is partly denuded. 
Scattered eoithelial cells show IGF-I immunore- 
activity (open arrow). G indicates gland. The 
lamina propria is, as in the top panel (A), essen- 
tially nonreactive (antiserum K 1792). C through 
F, Higher magnifications of sections as in A and 
B, respectively, processed or demonstration of 
basic fibrob:ast growth factor immunoreactivity. 
Cells in thedamina propriasare positive (antise- 
rum K 773)-D through H, Higher magnifications 
of sections as in A and B, respectively, pro- 
cessed for cemonstration of IGF-II (D through G) 
and epidermal growth facter (E through H) im- 
munoreactiwties. No significant staining is de- 
tectable. Ar-5ws indicate besement membrane. 


nasal mucosa, contrasting with the “si- 
lent" psttern characterizing the nor- 
mal nasal mucosa (Figs 1 to 4). The 
peptide zrowth factor immunoreactivi- 
ties vamed from inc uding single epi- 
thelial cells to including almost every 
cell of the nasal mucssa. Such pictures 
were highly suggest-ve of complex in- 
teractions between invading inflamma- 
tory celis and the “original” nasal mu- 
cosal ceils. An impressive feature in 
areas with ongoing repair was the wide 
range of peptide grawth factor immu- 
noreactivity expressed by the different 
cell types (Table). Single cells seemed 
to show immunoreactivity of more 
than one peptide, but double staining 
is required for firm statements. We 
propose that complex trophic interac- 
tions oceur between the cells in the 
repairing as well as in the normal 
human rasal mucosa, regulated in part 
locally bv peptide grewth factors. It is 
likely that a cocktail of growth factors 
facilitates the repair and normalization 
of the nasal mucosa after insults. We 
presume that additonal substances, 
tentatively including neurotransmit- 
ters, neuropeptides, ymphokines, and 
prostaglandins, are involved as well, 
althougk not demonstrated in the 
present study. 

A prerequisite for proper linking of 
peptide growth factor immunoreactiv- 


ity to the healing events was to ex- 
clude that any of the stained cells were 
dead or just nonspecifically adsorbing 
proteins and fluorescent dyes. Debris 
and a few cells with leaking plasma 
membranes appeared stained in the 
control sections, processed with preim- 
mune serum or with the primary anti- 
body excluded. Other control sections 
were incubated in diluted solutions of 
antibodies, premixed with appropriate 
antigens. Additional sections were 
processed using antisera to neurofila- 
ments, glial fibrillary acidic protein, 
and $100 protein, ie, antigens not like- 
ly to be present in the nasal mucosal 
cells, except for certain cells of neu- 
roectodermal origin. Compression of 
the biopsy specimen tissue with instru- 
ments or inappropriate drying and air 
exposure were further recognized to 
account for nonspecific staining. By 
carefully comparing the staining pat- 
terns obtained for each biopsy speci- 
men, including those reflecting non- 
specific staining, we became confident 
of the reliability and reproducibility of 
the immunoreactivity patterns for the 
examined peptide growth factors. 

It takes at least minutes to initiate 
synthesis and to attain sufficiently 
high concentrations of peptides that 
are required for immunohistochemical 
demonstration. The biopsy procedure 
used was completed within a minute, 
calculating the time elapsing from the 
introduction of the surgical instrument 
into the nose to the immersion of the 
specimen in the fixation solution. The 
peptide growth factor immunoreactiv- 
ity patterns in the nasal mucosa were 
in agreement with what we have ob- 
served in other types of reactive hu- 
man biopsy specimens."^" The fre- 
quencies and intensities of the various 
peptide growth factors further roughly 
varied in accordance with the histo- 
pathologically demonstrable picture of 
reactive structural changes. We there- 
fore interpret the obtained peptide 
growth factor patterns as reflecting 
events actually going on in the nasal 
mucosa, and not artifacts related to the 
biopsy technique or the processing of 
the specimens. 

Precautions were taken to minimize 
accidental mechanical damage to the 
fairly large biopsy specimens, which 
usually were taken with the aid of a 
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knife and fixed by immersion within 
seconds. The latter turned out to be 
critical, as even short storage in saline 
or even minor drying could induce 
extensive artifacts. After the fixation, 
the specimen was carefully examined 
with the aid of a dissection microscope, 
before further processing, to identify 
its surfaces and edges and to recognize 
possible instrumental damage. In the 
sections, epithelial damage in the ab- 
sence of inflammatory cells was usually 
found to correspond to mechanieal tear 
and distortion or technical artifacts. 
There was rarely any nonspecific stain- 
ing of the cells in the specimens. In our 
experience, peptide growth factors 
seemed to be demonstrable only in or 
on intact cells. Severely injured cells 
were nonreactive or oceasionally non- 
specifically positive, as recognized in 
the control sections. We- therefore con- 
sider that the injuries and the reactive 
changes described for the nasal muco- 
sal biopsy specimens were prevailing 
before the surgery and not caused by 
any acute mechanical or other type of 
damage, accidentally imduced during 
the surgical or technical handling of 
the specimens. 

Experimental work with peptide 
growth factors, performed during the 
last few years, has strongly advocated 
complex interactions between different 
growth factors and their target cells. 
We have demonstrated that infusion of 
IGF-I to a severed sciatis nerve signif- 
icantly improves its regeneration,” an 
effect accentuated severalfold by com- 
bining IGF-I with other peptide 
growth factors (H.A.H., unpublished 
findings, 1991). Repair cf skin wounds 
is facilitated by using combinations of 
peptide growth factors."" These re- 
sults strengthen our working hypothe- 
sis that local, healing-promoting com- 
plex interactions occur between 
various  inflammatien-related sub- 
stances, including peptice growth fac- 
tors, in the injured human nasal muco- 
sa as in other tissues, aimed to 
promote repair processes. 

Regenerating nasal mucosal epitheli- 
al cells expressed intense cytoplasmic 
peptide growth factor immunoreactiv- 
ity, especially for IGF-I (Figs 1 to 4). 
In contrast, normal and degenerating 
cells did not show any distinct peptide 
growth factor immunoreactivity. The 
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Fig 4. —Nasal mucosa biopsy specimens from 5- 
(A) and 6-year-old (B) clinically healthy children. 
A, The epithelium is deficient to the left. Many 
basal epithelial cell processes show insulinlike 
growth factor | (IGF-I) immunoreactivity. Base- 
ment membrane is marked dy arrow. Cells in the 
glands (G), arteries (A), amd veins (V) are dis- 
tinctly stained, as are scattered cells in the lami- 
na propria (antiserum K 1792). B, Grossly intact 
epithelium with IGF-I immunoreactivity in pro- 
cesses emerging from the Dase of many of the 
epithelial cells and in inflammatory cells scat- 
tered in the epithelium. The glands (G) in the 


lamina propria are nonreaciive, contrasting with 
the distinctly stained blood vessels (antiserum K 


1792). C through F, Higher magnifications of 
sections asin A and B, respectively, processed 
for demonsiration of basic f broblast growth fac- 
tor immunoreactivity. There are many positive 
cells in the lamina propria, including the glands 
(G; antiserum K 773). D through G and E through 
H, Higher magnifications otsections as in A and 
B, respectively, processed ‘or demonstration of 
IGF-II (D through G) and epidermal growth factor 
(E through H) immunoreactivities. Occasional 
cells show IGF-I lreactivity. The arrows point to 
basement membranes. 


frequeney and distribution of IGF-I 
immunoreactive cells varied considera- 
bly, not only between different speci- 
mens but also within the same biopsy 
specimen. Clusters of immunoreactive 
cells as well as single positive ones 
could be seen, either isolated in de- 
nuded areas on the basement mem- 
brane or intermingled among nonreac- 
tive epithelial cells (Figs 1 to 4). The 
IGF-I immunoreactive epithelial cells 
were often at an early stage of their 
differentiation, and their final fate 
could, therefore, mostly not be recog- 
nized, ie, whether they should differ- 
entiate into ciliated cells, goblet cells, 
or any other cell type. A fraction of the 
IGF-I immunoreactive cells concomi- 
tantly expressed RR immunoreactivity 
(Fig 5), reflecting DNA synthesis, ie, 
cell proliferation. We conclude that 
regenerating nasal epithelial cells gain 
IGF-I immunoreactivity at early 
stages of differentiation but lose it 
when approaching maturity. Pilot ex- 
periments indicate fhat the receptors 
for IGF, bFGF, and PDGF as well are 
undergoing dynamic changes in rela- 
tion to repair events (H.A.H., unpub- 
lished observations, 1990). 

A characteristic feature was the lack 
of peptide growth factor immunoreac- 
tivity in mature cells (Figs 1 to 4). 
Developing and maturing cells may 
transiently express one or more pep- 


tide growth factors in their cytoplasm. 
Strong IGF-I immunoreactivity has 
been recognized in almost every cell 
type so far examined during their de- 
velopment, irrespective of whether in 
the central or peripheral nervous sys- 
tem,” retina,” muscles, or blood ves- 
sels.” All these different types of cells 
lose their immunoreactivity when ap- 
proaching maturity. Regenerating 
cells transiently become strongly 
IGF-I immunoreactive during repair 
processes, irrespective of whether 
they are of ectodermal, mesodermal, 
or neuroectodermal origin. Schwann 
cells in the peripheral and autonomic 
nervous system, neuroglial cells in the 
retina and brain, endothelial cells in 
blood vessels, smooth-muscle cells, 
satellite cells and myoblasts in skeletal 
muscles, cartilage cells, bone cells, and 
epidermal cells all gain transiently in- 
creased IGF-I immunoreactivity with 
somewhat different time patterns dur- 
ing reactive responses to injuries. 
Even a fairly mild trauma may turn 
normally nonreactive cells distinctly 
IGF-I immunoreactive, as illustrated 
by fibroblasts in loaded tendons,” 
Schwann cells in injured” or vibration- 
exposed nerves,” and epidermal cells 
after, for example, UV-B exposure” or 
freeze-thaw and compression insults of 
the ear.” Based on these observations 
on different cell systems, we conclude 
that the appearance of cytoplasmic 
IGF-I immunoreactivity is, to a consid- 
erable extent, linked to the differentia- 
tion of regenerating and developing 
cells,” 

The IGF-I immunoreactivity in the 
cells invading the surface of denuded 
basement membranes was distinctly 
cytoplasmic. The same was true for 
other types of positive cells in areas of 
nasal mucosa undergoing repair. We 
have previously demonstrated that 
many different types of reactive and 
regenerating cells similarly transiently 
gain cytoplasmic IGF-I immunoreac- 
tivity, eg, Schwann cells,“” endotheli- 
al cells, ^^ fibroblasts, and skeletal 
muscle cells." The IGF-I-like im- 
munoreactivity was preferentially rec- 
ognized in the basal processes of epi- 
thelial cells, which extended into the 
basement membrane, both in the nor- 
mal and regenerating nasal mucosa. 
This is suggestive of either a release 
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from epithelial cells of IGF-I to the 
lamina propria or, alternatively, up- 
take of the peptide from the basement 
membrane compartment by the struc- 
tures closest to the lamina propria. We 
consider that the results from the 
present and previous studies support 
our conclusion that the IGF-I immuno- 
reactive material in regenerating cells 
is in part locally formed and acts in an 
autocrine and paracrine manner. In 
situ messenger RNA hybridization is, 
however, required for statements 
about which of the nasa! mucosal cells 
actually locally form and release 
peptides. 

We used subunit M1 of RR as an 
indicator of DNA synthesis, ie, as a 
marker for cell prolifera:ion. To some 
extent a mismatch was noted between 
the RR-positive cells and those ex- 
pressing peptide growth factor immu- 
noreactivity. We therefore consider 
that the RR-immuncrezetive cells of- 
ten were less differentiated than those 
showing IGF-I immunereactivity. It 
must, however, be stressed that sub- 
unit M1 of RR may persist even after a 
completed cell division, contrasting 
with the short-lasting appearance of 
the other subunit, M2, of the heterodi- 
meric RR. These observations are 
compatible with our working hypothe- 
sis that peptide grewth factors are 
formed locally in relatien to reactive 
cell changes. 

The nasal mucosa is exposed to 
chemical, physical, and microbiological 
stress. The turnover of cells in the 
human nasal mucosa is normally fairly 
low and the regeneration time long. It 
is unknown whether an insult to the 
nasal mucosa alerts the cells to prolif- 
erate more frequently. Normal human 
endothelial cells in adults are esti- 
mated to have a life span on the order 
of up to 10000 days, ie, about 27 
years.” However, if challenged by ap- 
propriate stimuli, such as an injury, 
the endothelial cells may multiply al- 
most every second day. Respiratory 
epithelial cells are presumed to be 
renewed in about 3 to 8 weeks, with 
variations due to species, age, and 
other prevailing conditions.’ There is, 
owing to the high frequency of upper 
respiratory tract infeetions, a high risk 
that invading bacteria and viruses 
reach areas with still incompletely 
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Fig 5.—Nasal mucosa biopsy specimens, processed for demonstration of ribonucleotide reductase (RR) immunoreactivity, 
revealing DNA synthesis, ie, cell proliferation (monoclonal antibody AD 203 against subunit M1 of RR). A, In this seemingly normal 
nasal mucosa, few, scattered epithelial cells are reactive. Basement membrane is marked by arrowheads. B, In areas with epithelial 
lining discontinuities, several of the basal cells, which sometimes are arranged in clusters, express RR immunoreactivity 
(arrowhead). Arrows point to basement membrane. C, The RR immunoreactivity is cytoplasmic (arrowhead), while nuclei are 
nonreactive. The staining intensity varies among the individual cells. Arrows point to basement membrane. D and E, Extensive 
variations in the frequency of proliferating cells can be demonstrated in different parts of the same biopsy specimen with 
discontinuous epithelial lining, ranging from scattered positive ones (arrowhead) (D) to clusters of stained cells (arrowhead) (toche 
right in E). The basement membrane (arrow) is impressively thick. F and G, The epithelial cells in this specimen have an 
impressively high proliferation rate, as visualized by their intense staining. The epithelial covering is continuous and of about normal 
thickness. G, Nasal mucosa with continuous metaplastic epithelium. Note the high frequency of cells expressing cytopiasmic RR 
immunoreactivity. 
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healed nasal mucosa after a previous 
microbiological attack. It ought to be 
beneficial for the healing processes and 
the resistance to infeetions to promote 
repair processes; ie, it would be benefi- 


cial that there are mechanisms opti- 
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factors by instillation in the nose could 
tentatively be used in clinical practice 
in the future to accelerate and facili- 
tate healing and promote the mainte- 
nance of the nasal mucosa. Thereby, 
the risk for recurrent infections ought 
to be reduced, as an intaet mucosa is 
likely to be more resistant than an 
injured or deficient one. In selected 
patients, more active treatment with 
antibioties may further benefit the 
healing and maintenance of an intact 
nasal lining. Tentatively, increased 
stimulation of the immune system by 
the heavy antigenic load could be the 
result of a deficient epithelial lining of 
the nasal mucosa. 
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€ Midline cervical cysts arising from the 
thyroglossal duct are one of the most com- 
mon causes of anterior neck swelling in 
children. The potential for confusion be- 
tween the thyroglossal duct cyst and the 
ectopic thyroid gland is well documented 
and may result in serious complications. A 
retrospective chart analysis was therefore 
undertaken to determine the relative impor- 
tance of clinical evaluation, thyroid function 
testing, and radioisotope scanning in dis- 
tinguishing these two entities preoperative- 
ly. A combined study was carried out by 
The Children's Hospital, Boston, Mass, and 
Rainbow Babies Hospital, Cleveland, Ohio. 
The hospital records, including nuclear 
scans, were reviewed. A total of 229 pa- 
tients were taken to the operating room 
between January 1, 1978, and December 31, 
1987. Nuclear scanning was performed in 
30% of these patients. This subgroup of 
patients forms the basis for our guidelines 
of preoperative assessment. The absolute 
need for a preoperative scan is reexamined. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1378-1381) 

Accepted for publication May 9, 1991. 

From the Departments of Otolaryngology and 
Communicative Disorders (Drs Radkowski, Healy, 
McGill, and Friedman) and Radiology, Division of 
Nuclear Medicine (Drs Treves and Paltiel) The 
Children's Hospital, Boston, Mass, and the Depart- 
ment of Otolaryngology, Rainbow Babies and Chil- 
dren's Hospital, Cleveland, Ohio (Dr Arnold). 

Presented at the American Society of Pediatric 
Otolaryngology Annual Meeting, Toronto, Ontar- 
io, May 12, 1990. 

Reprints to the Department of Otolaryngology, 


The Children’s Hospital, 300 Longwood Ave, Bos- 
ton, MA 02115 (Dr Radkowski). 


M 3» cervieal cysts and sinuses 
arising from the thyroglossal 
duct are one of the most common 
causes of anterior midline neck swell- 
ing in children.' It is critical to distin- 
guish between ectopic thyroid gland, 
accessory thyroid nodule, and thyro- 
glossal duct cyst. An ectopic thyroid 
gland (sublingual thyroid) is defined as 
the presence of all functioning thyroid 
tissue in an aberrant location along the 
embryologic line of descent of the 
gland. An accessory thyroid nodule is 
the persistence of thyroid tissue any- 
where from the base of the tongue to 
the thyroid isthmus with the majority 
of the functional gland in the normal 
pretracheal location. The thyroglossal 
duct serves as the embryologic attach- 
ment of the thyroid gland to the tuber- 
culum impar. Failure to involute and 
atrophy results in the persistence 
of a thyroglossal duct remnant/cyst 
(TGDO). 

The use of radioactive iodine in the 
investigation of thyroid disorders is 
well recognized." The technique is 
useful in identifying functioning thy- 
roid tissue and distinguishing it from a 
large number of nonthyroid anomalies, 
cysts, or neoplasms. The thyroid scan 
is frequently used to confirm the pres- 
ence of functioning thyroid outside the 
TGDC itself. The majority of scans 
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confirm that the cyst contzins nonfunc- 
tional thyroid tissue.' The sean is not 
specifie for TGDC but ratker is used to 
eliminate the possibility ef an ectopic 
thyroid gland masquereding as a 
TGDC. 

The excision of a misdiagnosed ec- 
topic thyroid gland may result in hypo- 
thyroidism if not recognized. In this 
study, the role of the preoperative 
radioisotope scan in identifying the pa- 
tient at risk for this complication was 
reexamined. In addition, this retro- 
spective analysis and review of the 
literature led to the establishment of 
certain guidelines for the preoperative 
management of the pediatric patient 
with a presumed thyroglossal duct 
cyst. A preoperative thyreid scan was 
found not to be indicated on routine 
preoperative evaluation of a presumed 
TGDC. 


SUBJECTS, MATERIALS, 
AND METHODS 


All pediatric patients diagnosed with a 
thyroglossal duct cyst between January 1, 
1978, and December 31, 1987, at The Chil- 
dren's Hospital and at Rainbow Babies and 
Children’s Hospital were inctuded in this 
study. The relative importar-e of clinical 
evaluation, thyroid function testing, and ra- 
dioisotope thyroid scanning was assessed. 

The charts of 230 pediatric »atients with 
the provisional diagnosis of thyroglossal duct 
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Table 1.—Diagnoses of Study 


| No. of 
Diagnesis Patients 
Thyrogiassa! duct remnant / cyst 

Dermoic cyst 

Lymph node 

Ectopic thyroid 

Accessory thyroid 

Thyroid nodule 

Miscellaneous _ 








cyst were reviewed. The age distribution 
ranged from 4 days to 19 years, with the vast 
majority of patients falling between 13 
months and 5 years (Fig 1). 

The male-to-female ratio was 1.2:1.0. This 
finding is in a ment with most studies 
that show no sexual predilection for thyro- 
glossal duct remnants.^^ 

Ofthese230 patients, €9 had a documented 
preoperative thyroid scan. Further review 
of these scans revealed that 98% (67/69) were 
within normal limits except for a variability 
in iodine uptake consistent with dietary io- 
dine intake. | 

The diagnosis of TGD€ was confirmed his- 
tologically in 161 patients. In the remaining 
30%, the histol gic diagnois included der- 
moid cyst (38), h lastic lymph node (18), 
ectopic thyroid tissue (3%, accessory thyroid 
tissue (4), thyroid noduse (1), and miscella- 
neous benign lesions (4) Table 1. 

While a misdiagnosed dermoid cyst or 
lymph node is of little consequence, the un- 
recognized excision of aderrant thyroid tis- 
sue may be significant. This is especially true 
if the thyroid tissue served as the primary 
source of thyroid hormone. One patient in 
230 cases reviewed demonstrated ectopic 
thyroid giand b clear scan without evi- 
dence of additional funetioning thyroid tis- 
sue. Surgery was*therefre cancelled. Eight 
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Patient No. Hypothyroidism 
1 Yes No 


Scan 


TFTs 
No AT 


Diagnosis 


2 Yes No TSH, 10.4 IU ET 





4 No No 

5 No No 

6 Yes Yes (nl) 
7 No Yes (nl) 
8 Yes 


Yes (nodule) 


No AT 

No Unavailable tor follow-up 
No E 

Yes (nl) AT 

TSH, 16.4 IU Pap ca 


* TFTs indicate thyroid function testings; TSH, thyroid stimulating hormone; AT, aecessory 'hyroid tissue; ET, 
ectopic thyroid gland; NI, normal; and Pap ca, papillary carcinoma of the thyroid. 


ofthe 229 surgical patients in this study were 
found to have pathologic features consistent 
with thyroid tissue rather than the expected 
epithelial-lined TGDC. Review of these nine 
cases (eight surgical + one nonsurgical) has 
uncovered specific clinical and laboratory 
findings that serve as preoperative indica- 
tors of possible aberrant thyroid tissue. 
Complieations resulting from the surgery 
were also reviewed. The individual surgical 
cases are presented in Table 2. 

Five ofthe eight surgical patients had clin- 
ical evidence or a history suggestive of mild 
hypothyroidism. Symptoms included de- 
layed growth and development, chronic con- 
stipation, hoarseness, and inattentiveness 
(Table 2). 

Serum thyroid function testing 
(TFTs=T,U, free T, thyroid stimulating 
hormone [TSH]) has not been routinely in- 
cluded in the preoperative evaluation of a 
TGDC. Three of the eight patients in the 
above subset, however, did have preoper- 
ative TFTs. The TSH was noted to be elevat- 
ed in two ofthe three patients indicating mild 
hypothyroidism. In addition, the single pa- 
tient whose surgery was cancelled following 
a preoperative thyroid scan notably had a 
significant elevation in serum TSH (19.8 IU). 
This suggests clinically occult hypothyroid- 
ism and a dysgenetic ectopic gland. Selective 
use of the preoperative thyroid sean would 
have successfully identified this patient 
based on the abnormal TSH. Fifteen of the 
remaining 221 study cases had preoperative 
TFTs. All 15 were patients with a histologi- 
cally confirmed TGDC and the TFTs were 
consistently normal. 

Only three of eight patients with thyroid 
tissue on histologic sectioning underwent a 
preoperative thyroid scan. As indicated ear- 
lier, these scans were obtained to document 
the presence of functioning thyroid tissue, 
not to confirm the diagnosis of TGDC. In one 
patient the scan was obtained as part of a 
routine evaluation for neonatal hypothyroid- 
ism. The scan was reported as normal. The 
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patient presented 6 years later for excision of 
a presumed TGDC, which proved to be an 
ectopic thyroid gland and tae patient re- 
quired subsequent exogenous thyroid hor- 
mone replacement. The patient had not re- 
ceived a repeated preoperative scan. Of note 
in this ease, the patients thyroid replace- 
ment had been discontinued 2 months prior 
to his presentation with an anterior midline 
neck swelling. 

The second patient's scan was interpreted 
as normal except for an asymmetry of the 
gland with extrinsic eompression by a mass 
consistent with a TGDC. This was excised 
and proved to be a thyroid adenoma. This 
patient also required postoperative thyroid 
hormone replacemert. As these two cases 
illustrate, a normal scan does not eliminate 
the possibility of an eetopic thyroid gland. 

Two of the 69 scans obtained as part of the 
preoperative evaluation for TGDC were in- 
terpreted as abnormal. One patient was 
found to have a nonfunctiona. “cold” thyroid 
nodule. The patholegic findings revealed 
papillary thyroid careinoma end a hemithyr- 
oidectomy was performed. The second pa- 
tient, as discussed previously, was noted to 
have an ectopic thyroid gland without func- 
tioning thyroid tissue in the normal pretra- 
cheal position. In addition to the sean, the 
patient had laboratory findings supporting a 
dysgenetic ectopic gland. 

Of the eight patients who kad inadvertent 
excision of thyroid tissue, only one developed 
significant postoperative hypothyroidism 
due to a failure to recognize the excision of 
the only functioning thyroid t:ssue. Histolog- 
ic examination of the excised tissue showed 
colloid adenoma. The patient returned 1 year 
after excision with the classic symptoms of 
myxedema and a scam performed at that time 
showed no functional thyroid tissue. No oth- 
er complications resulted from the surgical 
excision of unrecognized thyroid tissue. In- 
traoperative suspicicn led to a frozen section 
diagnosis in cne patient anc prevented the 
excision of an ectopic thyroidigland. 
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COMMENT 
Clinical Findings 


The diagnosis of TGDC must be 
considered in any child who presents 
with a swelling or abscess at or close to 
the midline of the neck. The impor- 
tance of this developmental anomaly is 
related to the high incidence of infec- 
tion, recurrence of the cyst following 
inadequate excision, disfigurement, 
and possible neoplastic changes.’ 

The primary presenting clinical fea- 
ture is an asymptomatic slowly ex- 
panding midline cystic mass. Unlike 
branchial anomalies, the thyroglossal 
duct remnant is rarely associated with 
a sinus or fistula tract. Most sinus 
tracts are secondary to incomplete sur- 
gical excision or infection requiring 
incision and drainage." 

The cyst may lie anywhere along the 
embryologic course of descent from the 
base of the tongue to the thyroid isth- 
mus. The majority are found in the 
subhyoid position either midline or just 
to the left of midline.” In theory, the 
lesion should move with deglutination 
and tongue protrusion, however, in 
children this feature is often difficult to 
assess. Transillumination is not usually 
helpful due to the overlying cervical 
fascia." Laterally placed cysts may be 
due to previous infection causing an 
eccentric presentation. Even without 
documented infection, the cysts are 
occasionally multiple and placed more 
laterally than classically described.’ 
The presence of a thyroglossal duct 
cyst by definition implies a thyroid 
gland in a more distal location, since 
the gland serves as the leading struc- 
ture in the ducts descent. This rela- 
tionship is an important feature to 
remember when evaluating a patient 
with a midline neck swelling. 

A sudden increase in size may occur 
in association with an upper respira- 
tory tract infection due to involvement 
of associated lymphoid tissue in the 
inflammatory process. Noyek and 
Friedberg" postulate that a secondary 
occlusion of the cyst's usual drainage 
by inflammatory changes around the 
foramen cecum may contribute to this 
enlargement. 


Surgery 


While observation of small TGDCs 
has been advised by some, most advo- 


cate early surgical removal to avoid 
subsequent infection. While the pres- 
ence of de novo carcinoma in TGDCs is 
unusual (less than 1% incidence), the 
possibility exists and is therefore a 
consideration when advising the pa- 
tient on surgical removal. ^'^ 

There has been a significant de- 
crease in the recurrence rate of 
TGDCs (less than 5% in most series) 
since Sistrunk" advocated resection of 
the midportion of the hyoid bone and a 
wide cuff of tissue around the proximal 
tract.” The morbidity is minimal and 
postoperative complications are gener- 
ally minor. The Sistrunk procedure 
adds little time to local excision and 
should be employed in any mass that 
may possibly represent a TGDC. The 
consequences of an inadequate excision 
far outweigh the additional time re- 
quired for a Sistrunk procedure." 


Differential Diagnosis 


While TGDC is the most common 
anterior midline neck swelling in chil- 
dren, there is a broad differential list 
that should be considered. Dermoid 
cysts are the most common midline 
lesions misdiagnosed as TGDC. 
Lymph nodes are generally discernible 
preoperatively or intraoperatively and 
rarely pose a significant diagnostic 
dilemma. 

Lipomas, branchial anomalies, lym- 
phatic malformations, and thyroid nod- 
ules have all been misdiagnosed as 
TGDC although less commonly. 

The most critical distinction to make 
preoperatively is between the ectopic 
thyroid gland and the TGDC. Ninety 
percent of reported cases of ectopic 
thyroid are found in the base of the 
tongue, while only 10% lie in the ante- 
rior aspect of the neck superficial to 
the hyoid bone. Rarely, the ectopic 
thyroid may come to lie in the medias- 
tinum, larynx, or esophagus. In ap- 
proximately 75% of cases of ectopic 
thyroid gland there is no other func- 
tioning thyroid tissue.” In contrast, the 
thyroglossal duct remnant most com- 
monly occurs at the level of the hyoid 
bone and rarely at the base of the 
tongue. An autopsy study performed 
by Ellis and Nostrand” in 1977 showed 
the incidence of TGDC in the adult 
population to be 7% in 200 consecutive 
autopsies. 


1380 = Arch Otolaryngol Head Neck Surg — Vol 117, December 1991 


Most studies cite an incidence of 
between 1% and 2% of ectopic thyroid 
misdiagnosed as TGDC.”"” Our study 
supports this rate of misdiagnosis. De- 
spite its rarity, the ectopic thyroid 
gland remains an important 
consideration. 


Preoperative Assessment 


The literature is replete with ac- 
counts of myxedema following inadver- 
tent excision of the only functioning 
thyroid tissue." A careful review of 
these articles, as well as a critical 
review of our data, reveals several key 
factors that may aid in identifying 
the ectopic thyroid patient who is at 
considerable risk of postoperative 
complications. 

A careful history and physical ex- 
amination should be obtained to estab- 
lish any symptoms suggestive of occult 
hypothyroidism. These include chronic 
constipation, developmental and 
growth delay, excessive somnolence, 
and weight gain despite poor feeding 
habits. As seen in Table 2, five of the 
eight cases of ectopic thyroid or thy- 
roid nodule (histologic confirmation) in 
our review had a preoperative history 
suggestive of hypothyroidism. 

A normal functioning thyroid gland 
can respond to all metabolic demands 
by providing more thyroxine through 
the action of the anterier pituitary 
TSH. The ectopic thyroid, however, is 
almost always dysgenetic, resulting in 
inadequate thyroid hormone produc- 
tion. Gland enlargement, even goi- 
trous changes, occurs in the ectopic 
thyroid when circulating levels of thy- 
roxine become insufficient to meet the 
metabolie needs of the body. Occasion- 
ally the enlargement occurs at a time 
of high stress (ie, early childhood 
growth spurts, puberty) when the 
gland is no longer capable of meeting 
the increased metabolic needs or when 
supplemental exogenous thyroid re- 
placement is withdrawn." ^ This glan- 
dular enlargement is often the reason 
for seeking medical evaluation. The 
TFTs have not been universally used 
in the preoperative evaluation of the 
pediatric midline anterior neck swell- 
ing. Given the natural history of the 
dysgenetic ectopic thyroid gland, a his- 
tory and physical examination directed 
toward uncovering hypothyroidism in 
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. Fig 2.—Anterior midline neck swelling. TFTs in- 
. dicate thyroid function testings; TSH, thyroid 
stimulating hormone; and TGDC, thyroglossal 
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conjunction with TFTs is an appropri- 
ate means of assessing the midline 
anterior neek swelling in the pediatric 
patient. Any abnermality in the above 
assessment should direct one to a pre- 
operative nuclear scan. An abnormal 
TSH level even in the presence of a 
normal history and physical examina- 
tion warrants further evaluation with a 
thyroid scan to rule out ectopic thyroid 
tissue. | 
The presence of palpable thyroid in 
its normal anatomic position, while not 
eliminating the possibility of accessory 
thyroid tissue, does provide evidence 
for a source of thyroid hormone follow- 
ing remova! of the mass. In the small 
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child, this may be difficult to ascertain. 
A lower threshhold for obtaining a 
thyroid scan is acceptable in the very 
young patient although the interpreta- 
tion of this study in the neonate may 
be difficult. 

If the question arises intraoperative- 
ly as to the possibility of an ectopic 
thyroid gland it is recommended that 
an inferior flap be raised to determine 
if thyroid tissue is present in the nor- 
mal location. If glandular tissue is 
found the mass can be excised.” If no 
glandular tissue can be located at the 
time of surgery a frozen section is 
recommended to confirm the suspicion 
of thyroid tissue. 

Controversy exists as to the next 
course of action when the frozen sec- 
tion confirms the diagnosis of ectopic 
thyroid. There are those who recom- 
mend that the ectopic thyroid gland 
should be excised due to the risk of 
goiter, adenoma, and even malignant 
degeneration in the chronically over- 
stimulated and hyperplastic gland." 
Most, however, support a trial of medi- 
cal suppression with exogenous thy- 
roid hormone in an attempt to reduce 
the size of the mass before surgical 
excision is advised.’ 

Almost all patients with an ectopic 
thyroid gland will require exogenous 
thyroid supplement at some point in 
their management. Removing the 
gland does not necessarily commit 
them to a course of therapy, which 
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would otherwise have beer avoided. 
Some have suggested transplantation 
of these ectopic glands to preserve in 
vivo thyroid hormone production. 
These trials have been met with only 
limited success. ^^ 

An essential step in the surgical 
management of an anterior neck swell- 
ing is to confirm the presence of an 
epithelial cyst by histologic sectioning. 
If histologic sectioning reveals thyroid 
tissue or colloid follicles without the 
presence of a cystic structure (with or 
without an epithelial lining), a thyroid 
scan should be performed postopera- 
tively to ensure that a functioning thy- 
roid gland is present in the neck. 

While some propose that all patients 
with a suspected TGDC should under- 
go a preoperative thyroid scan, it is 
our contention that a high-risk group 
may be identified thus alleviating the 
need to sean all patients (Fig 2). A 
history and physical exammation di- 
rected at uncovering mild hypothy- 
roidism, routine preoperative TFTs 
(specifically TSH), and selective use of 
the preoperative thyroid scan are the 
present recommendations in evaluat- 
ing the pediatric patient with a pre- 
sumed TGDC. Pathologie confirmation 
of the diagnosis is essential in avoiding 
postoperative complications. 
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Distortion-Product and Click-Evoked 
Otoacoustie Emissions in Healthy Newborns 


Denis Lafreniere, MD, MS; Marjorie D. Jung, MS; Jacek Smurzynski, PhD; Gerald Leonard, MD; D. O. Kim, DSe; J erilyn Sasek, MD 


e Distortion-product otoacoustic emis- 
sions (DPOEs) are believed to provide fre- 
quency-specific information about cochlear 
function. The DPOEs have been reported in 
the adult population but have not been 
reported previously in the neonatal popula- 
tion. We recorded DPOEs from a group of 
healthy full-term newborn human subjects 
(35 ears) to establish the characteristics of 
these emissions in the newborn population. 
To our knowledge, this is the first study of 
DPOEs in newborns. The "DPOE audio- 
grams" from the newborns tested revealed 
characteristics qualitatively similar to those 
seen in adults with normal hearing. This 
study demonstrates the feasibility of DPOE 
measurements among newborns and pro- 
vides a normal baseline for this age group, 
thus fulfilling a necessary step toward the 
development of an objective, noninvasive 
frequency-specific test of cochlear func- 


umerous studies have been pub- 

lished on the pathogenesis and 
characteristics of otoacoustic emissions 
(OEs)." The OEs are believed to origi- 
nate from the active mechanical forces 
generated by the outer hair cells and 
then propagated into the ear canal 
through the ossicular chain and tympa- 
num.' The OEs can occur spontaneous- 
ly or can be evoked by an acoustic 
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tion. Click-evoked otoacoustic emissions 
were also recorded from the newborn popu- 
lation and compared with click-evoked 
otoacoustic emissions from adults. The 
spectrum of the click-evoked emissions 
was variable and individualistic, similar to 
findings previously reported in adult sub- 
jects. The click-evoked otoacoustic emis- 
sions of the newborns had a higher overall 
level and contained stronger high-frequen- 
cy (4.5 to 6 kHz) spectral components than 
those of the adults. We also found that the 
low-frequency components of the click 
stimulus spectrum were attenuated in the 
neonatal ears exhibiting a high-pass slope 
below about 2.5 kHz, whereas the stimulus 
spectrum was nearly flat in this frequency 
region in adult ears. 
(Arch Otolaryngol 
1991;117:1382-1389) 
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stimulus, eg, tone-bursts, clicks (click- 
evoked otoacoustic emissions- 
[CEOEs]), or pair of tones (distor- 
tion-product otoacoustic emissions 
[DPOEs]). 

A large amount of information has 
been collected using CEOEs in the 
pediatric population."^ Studies compar- 
ing auditory brain-stem response 
(ABR) thresholds and CEOEs in both 
normal and hearing-impaired infants 
found no emissions in children with 
ABR thresholds higher than 40 dB.^* 
These and other studies suggest that 
CEOE s can be a useful tool as a screen 
for hearing loss in the pediatric sub- 
ject." The usefulness of CEOEs as a 
clinical tool is limited however, since 
the lack of an emission cannot quantify 
the degree of hearing loss. The 
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CEOEs do not provide frequency-spe- 
cific information because a click stimu- 
lus is a wide-band signal that stimu- 
lates the entire cochlea. In addition, 
the spectrum of the CEOE is quite 
variable between subjeets and is not 
directly related to the pure-tone audio- 
metric thresholds but is thought to be 
due to the structural properties of the 
organ of Corti.” 

Distortion-product oteacoustic emis- 
sions have been studied in the adult 
population." When a healthy ear is 
stimulated by two tones with frequen- 
cies f, and f, (f,>f,), distortion-oroduet 
signals are believed to be generated in 
the region of the cochlea where the 
two primary tones overlap." These 
distortion products, the most promi- 
nent of which occur a: a frequency 
equal to 2f, —£, can be detected by a 
mierophone placed in the external au- 
ditory canal. We have shown in our 
recent study that the DPOEs are di- 
minished or absent when the primary 
tone frequencies correspond to an im- 
paired region of the cochlea in the 
adult subject." Thus, in adults, 
DPOEs can provide more frequency- 
specific information of the cochlear 
functional state than do the CEOEs. 
Recent studies by Lonsbury-Martin et 
al’ have addressed the basic properties 
of DPOEs in the adult population and 
have indicated a statistically signifi- 
cant change in the emission character- 
istics with age. However, these stud- 
ies deal only with adult subjects. To 
our knowledge, no DPOE data have 
been published concerning the new- 
born population, and only limited 
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DPOE data ul been published con- 
cerning the pediatric population. ^ 

Our recent studies,’ as well as 
those of others, have shown that 
DPOE analysis ean provide an objec- 
tive, noninvasive, and frequency-spe- 
cific method of assessing cochlear func- 
tion in the adult population. 
Application of DPOE analysis in the 
pediatric population may not only be 
valuable as a screening procedure but 
also may be valuable as a method of 
assessing the functional state of the 
pediatric cochlea at specific frequency 
sites. 

The aim of this study is to demon- 


” strate the feasibility of DPOE mea- 


surements among newborns, provide a 
normal baseline for this age group, 
and, thus, fulfill a necessary step to- 
ward the development of an objective, 
noninvasive frequency-specifie test of 
cochlear function. In this article, we 
present results of DPOEs as well as 
CEOEs obtained from newborn ears. 
Results of this study were presented, 
in part, at the 1990 annual meeting of 
the American Academy of Otolaryn- 
gology-Head and Neck Surgery." 


SUBJECTS AND METHODS 
Methods 


The DPOE data were collected using two 
types of ear probes. During the first stage of 
this study, we a custom-made probe 
containing a mic one (EA 1842, Knowles 
Electronics Inc, Itasca, Ill) and two ear- 
phones (1716, wles Electronies Inc). 
characteristies of these 
à were limited to about 6 
, we started using an im- 
proved, commercially available probe (Ety- 
motic Research Ine, Elk Grove Village, Ill), 
containing a low-noise microphone (ER-10B) 
and two insert earphones (£R-2). This probe 
enabled us to cower a broader frequency 
range (up ta 10 kHz) of primary tones. 

The DPOE measurements were conducted 
using a digital system based on a signal-pro- 
cessing and interface board (DSP-16, Ariel 
Corp, Highiand Park, NJ) in a computer 
(IBM PC/AT compatible, APV IV, NEC In- 
formation Systems Inc, Boxborough, Mass). 
Two signals with frequencies f, and f, were 
generated through two separate channels of 
a 16-bit are converter on the 





Ariel board and to a switching system 
(601, Wavetek Diego [Calif] Inc) with 
two computer-c lled attenuators. These 
signals were sent to two separate earphones 
in the ear probe. The primary tones were 
mixed acoustically and eoupled via short 


ROSOENNENEUUUDCK€ T "I TF LLL 0008 
kd . G. i - v Los T- - 1 
. * 1 J 


tubes to a speculum that was sealed into the 
external ear canal with a tympanometry ear- 
tip (Grason-Stadler, Littleton, Mass). The 
signal picked up by the microphone of the 
probe was amplified 100 times (40 dB) and 
filtered (48 dB per octave) by a high-pass 
filter (3342, Krohn-Hite Corp, Avon, Mass). 
The filtered signal was sampled by the 16-bit 
analog-to-digital converter of the DSP-16 
board at a sampling rate of 50 kHz and accu- 
mulated in the memory. The microphone sig- 
nal was averaged over the duration of the 
stimulus (3 or 4 seconds as described further 
below), and a fast Fourier transform (FFT) 
was ealeulated yielding a spectrum of the 
emission signal. The level of the background 
noise was caleulated as the average of four 
FFT components adjacent to the 2f,-f, fre- 
quency (two above and two below the 2f,-f, 
frequency). All test parameters and FFT 
outputs were displayed on the monitor 
screen and stored on a disk for further analy- 
sis. Multiple measurements were recorded 
for each frequency pair to obtain at least two 
consistent DPOEs with low background 
noise. These consistent data were averaged 
and taken as a final value of the DPOE for a 
particular frequency pair. 

Some differences were noted in the mea- 
suring procedures with the two ear probes 
used. The custom-made probe used the 2048- 
points FFT analysis, stimuli were 3 seconds 
long, and the microphone output signal was 
accumulated in the memory every 40 milli- 
seconds. The attenuators (Wavetek) were 
adjusted as a calibration procedure at every 
frequency pair tested to present the primary 
tones at a specified level. When the ER-10B 
probe was used, signals from the attenuators 
were amplified by an amplifier (AM-300, Pro- 
ton Corp, Compton, Calif) prior to being sent 
to the ER-2 earphones. Stimuli were 4 sec- 
onds long, the 1024-points FFT analysis was 
performed, and the response signal was accu- 
mulated every 20 milliseconds. Before 
DPOE recordings, a calibration procedure 
was performed. A short, broadband, chirp 
signal was delivered to one ER-2 earphone. 
The chirp consisted of equiamplitude sine 
waves. Next, an FFT was performed to ob- 
tain the system-transfer function. The same 
procedure was then repeated for the other 
ER-2 earphone. The frequency characteris- 
tics of both ER-2 transducers placed in an ear 
canal were displayed graphically on the mon- 
itor and stored in the memory and on the 
computer disk. The calibration data were 
used during the DPOE measurements to ad- 
just the attenuators at every frequency pair 
tested to obtain a specified value of sound 
pressure level (SPL) in the sealed ear canal. 
The calibration was also used to check the fit 
of the probe in the ear canal. If the fit was 
good, the frequency characteristics of the 
ER-2 earphones were nearly flat for the low- 
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frequency region (below 2 kHz). The SPL 
was decreased below 1 kHz when a probe was 
loosely fit. 

The DPOE data were collected using the 
iso-(f,/f,) paradigm, also called the DPOE 
audiogram paradigm. The level of the pri- 
mary tones was kept constant at 65-dB SPL. 
The ratio of f, to f, was kept constant at 1.2, 
while the frequencies f, and f, were varied in 
such a way as to produce the geometric mean 
of f, and f, at an equally spaced logarithmie 
frequency scale. When the eustom-made 
probe was used, the frequency scale of the 
geometric mean was varied in one-half oc- 
tave steps between the frequencies of 1 and 
5.7 kHz (total, 6 points). When the ER-10B 
probe was used, the geometric mean of the 
frequencies f, and f, was varied in one-quar- 
ter octave steps from 700 to 8000 Hz (total, 15 
points). Using the ER-10B probe, we evalu- 
ated the lower limit of our system by measur- 
ing the level of the 2f,-f, signal from three 
totally deaf, but anatomically intact, adult 
ears. The mean plus 1 SD of the level of 2f,-f, 
signal obtained in these ears after six repeat- 
ed measurements was employed as a back- 
ground noise level at each frequency pair 
tested. 

The CEOEs were obtained using an ana- 
lyzer (ILOSS, Otodynamies, Hatfield, En- 
gland), which ineluded a plug-in board for a 
computer (APV IV). Stimuli were 80-micro- 
second rectangular pulses presented at a rate 
of 50 per second at a peak level of 82+4 dB 
SPL. Pulses were generated by a 12-bit digi- 
tal-to-analog converter and presented to the 
subject through a miniature transducer 
housed in a probe fitted in the subject’s ex- 
ternal ear canal. The SPL in the ear canal was 
measured using a miniature microphone also 
housed within the probe. The output of the 
microphone was averaged in response to 260 
stimuli. The ILO88 system used a method of 
canceling the linear component of the total 
ear-canal acoustic waveform during the av- 
eraging process. The system calculated the 
FFT of the average waveform and displayed 
the averaged waveform and the spectrum of 
the emission. The probe was fitted in the 
external ear canal using shortened acoustic 
immittance tips. Probe fit was judged by 
presenting a series of stimuli and observing 
their averaged waveform and spectrum. 


Subjects 


Data were collected from 35 ears of 23 
subjects ranging in age from 2 to 6 days. 
Subjects were selected from the newborn 
population at John Dempsey Hospital, Far- 
mington, Conn, with full consent from the 
parents. The subjects were full-gestation in- 
fants, delivered naturally or by cesarean sec- 
tion. These subjects were not considered at 
risk for hearing loss, ie, normal prenatal his- 
tory, normal bilirubin values, and no history 
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of ototoxic drug use, anatomic malformation, 
bacterial meningitis, asphyxia, or familial 
history of childhood hearing impairment. 
Two subjects, not included in our data group, 
were excluded from the study, as poor OEs 
prompted otoscopic examinations that 
showed abnormal findings. All OE measure- 
ments were obtained in a single-walled, 
sound-treated booth with the babies swad- 
dled and placed in a bassinet. At the time of 
the measurements, the newborns were in 
natural sleep, usually after feeding. 

In addition, CEOE data were collected 
from 23 normal-hearing ears of 14 adults (age 
range, 22 to 29 years) to be compared with 
the newborns in our study. All adult subjects 
demonstrated normal hearing sensitivity 
and normal middle ear function, as defined by 
pure-tone thresholds of less than or equal to 
10-dB hearing level for the octave frequen- 
cies 0.25 to 8 kHz and for the interoctave 
frequencies 3 and 6 kHz and the tympanome- 
trie findings that showed normal middle ear 
function. Subjects reported a negative histo- 
ry of long-term noise exposure, ototoxic drug 
administration, ear infections, and familial 
hearing impairment. The OE recordings for 
adults were obtained with the subject com- 
fortably seated in a single-walled, sound- 
treated booth. 


RESULTS 


The DPOEs represent nonlinear be- 
havior of the peripheral auditory sys- 
tem. If the system were perfectly lin- 
ear, stimulation of the system with two 
tones at frequency f, and f, would 
produce only the f, and f, emission as a 
response and no other frequency in the 
ear canal. Therefore, the appearance 
of any other frequency emissions, such 
as 2f,-f,, or 2f,-f, represents nonlinear 
behavior of the system. The most 
prominent DPOEs occur at a frequen- 
cy equal to 2f,-f,; other DPOE frequen- 
cies do occur but to a lesser degree. 
Figure 1 illustrates the acoustie signal 
spectrum for a normal neonatal ear 
with the stimulus frequency f, — 1294 
Hz and f, — 1562 Hz (Fig 1, panel B), as 
compared with the spectrum of a signal 
in an inanimate cavity subjected to the 
same stimuli (Fig 1, panel A). Both 
spectra shown were calculated by a 
computer-based system. As noted in 
Fig 1, the neonatal ear had a promi- 
nent emission at the frequency equal to 
2f,-f,, with a less prominent emission at 
2f-f. The emissions were detectable 
above the noise floor. The inanimate 
cavity spectrum contained only the f, 
and f, frequencies. No distortion fre- 
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Fig 1.—Examples of amplitude spectra of a microphone output signal when a custom-made probe was 
placed in a test cavity (A) or in an ear canal of a healthy newborn (B). The spectra represent fas: Fourier 
transforms calculated by a computer-based system. The distortion-product otoacoustic emissions at 
2f,-f, and 2f,-f, are present in the human ear but not in the test cavity. SPL indicates sound-pressure 


level. 


quency was generated, because of the 
lack of any nonlinear mechanism in the 
cavity. 

The result of the iso-(f/f.) paradigm 
from 33 newborn ears (21 subjects) is 
seen in Fig 2. Panel A of Fig 2 
represents the emission results detect- 
ed from 23 newborn ears (15 subjects) 
using the custom probe, whereas panel 
B of Fig 2 represents the results of 10 
newborn ears (six subjects) using the 
ER-10B probe. Figure 2 demonstrates 
the relationship between the level of 
2f,-f, DPOE and the geometric mean of 
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f, and f. The solid lines and filled 
circles in both pamels represent the 
mean, with the dotted lines represent- 
ing +1SD from the mean. The dashed 
line in panel B of Fig 2 represents the 
noise floor of our system, determined 
as described in the “Methods” subsec- 
tion. In panel A of Fig 2, there is a dip 
of 2.8-dB SPL at 2 kHz. On either side 
of this dip, the DPOE level was ap- 
proximately 7.0-dB SPL for the geo- 
metric means between 1 and 1.4 kHz 
and 2.8 and 4.0 kHz. The SD for the 23 
newborn ears ranged from 2.5- -o 4.8- 
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Fig 2. — Therelationship between the level of the 
2f,-f, distortion-product otoacoustic emission 
and the gecmetric mean of t, and f,. The f, and f, 
data were varied, such that the f,-to-f, ratio was 
kept constant at 1.2. Panel A shows data collect- 
ed from 23 normal newborr ears using the cus- 
tom-made probe. Panel B shows data collected 
from 10 ncrmal newborn ears using another 
probe (ER-10B, Etymotic Research Inc, Elk 
Grove Village, IIl). In both panels, the solid lines 
with filled circles correspond to the mean, and 
the dotted ines correspond to the +SDs from 
the mean. The dashed line near the bottom of 
panel B, corresponding to the mean +1 SD of 
multiple measurements cf distortion-product 
otoacoustic emissions levels from three totally 
deaf adult ears, represent the lower limit of dis- 
tortion-procuct coustic emissions level de- 
tectable by the system. SPL indicates sound- 
pressure level. 


j 

dB SPL. In panel B of Fig 2, there is a 
dip in the DPOE audiogram at 3.4 to 4 
kHz, with a peak of 10.5- to 11.8-dB 
SPL for the geometric mean between 
1.2 and 2kHz and a peak of 7.8- to 9.3- 
dB SPL for the geometric mean of the 
primary tones between 4.8 and 6.7 
kHz. The SD for the 10 ears ranged 
from 2.1- to 7.4-dB SPL. 

Click-evoked emissions were ob- 
tained frem all of the newborns tested. 
Only emissions with greater than 70% 
correlation between the duplicated 
waveform analysis were kept for anal- 
ysis. Of the 35 ears tested, 32 met the 
above criteria. Figure 3 reveals repre- 
sentative example of CEOEs from 
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Fig 3.—Examples of representative click-evoked otoacoustic emissions from four of 32 healthy 
newborn ears tested. The printouts, composed of the original displays available in the ILO88 system, 
depict the stimulus waveforms and the stimulus spectral analysis as well as the evoked-emission 


waveform and its spectral analysis. 


four of the 32 newborn ears tested. 
The printouts, composed of original 
displays available in the ILO88 sys- 
tem, depict the stimulus waveforms 
and the stimulus spectral analysis as 
well as the evoked emission waveform 
and its spectral analysis. These data 
are compared with adult CEOEs. A 
total of 23 adult ears were tested using 
the same parameters as the neonatal 
testing. All 23 adult ears produced 
acceptable emissions, a representative 
sample of which is shown in Fig 4. 
Initial evaluation of the click-stimulus 
spectrum in the newborn population 
revealed a peaked-type curve with a 
lower stimulus amplitude in the lowest 
frequency and a slightly higher ampli- 
tude in the middle frequencies. This 
differs from the relatively flat stimulus 
spectra curves seen in the adults. 

To determine the cause of the differ- 
ence in the stimulus spectra, we placed 
both the adult and the pediatrie probes 
of the ILO8S system in an empty cavi- 
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ty simulating a human ear canal (Fig 5, 
panels A and B). The spectra obtained 
from both probes were similar to those 
seen in a normal adult ear. When we 
tested the pediatric probe in an adult 
ear, the stimulus spectrum (Fig 5, 
panel C) and the CEOE spectrum (Fig 
5, panel E) were similar to those ob- 
tained with the adult probe in the same 
subject (Fig 5, panels D and F). This 
leads us to believe that the most likely 
origin for the peaked stimulus spec- 
trum in the newborn is the unique 
impedance properties of the newborn 
ear or, perhaps, the floppy ear canal 
typieal in the newborn. The effect of 
this phenomenon on the CEOE has yet 
to be determined. 

The CEOE spectra from the new- 
born population showed great variabil- 
ity between all ears tested. The ampli- 
tude of the newborn echoes were more 
intense, on the average. when com- 
pared with the adult population tested. 
The average CEOE level for the 32 
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Fig 4.—Examples of representative click-evoked otoacoustic emissions from four normal-hearing 
adult ears tested. The printouts, composed of the original displays available in the ILO88 system, 
depict the stimulus waveforms and the stimulus spectral analysis as well as the evoked-emission 


waveform and its spectral analysis. 


newborn ears tested was 15.6-dB SPL 
compared with 9.2-dB SPL for the 23 
adult ears tested. The frequency con- 
tent of the CEOE from the newborn 
ears tested differed when compared 
with the adult. The Table presents the 
percentage of normal newborn and 
adult ears with detectable CEOEs in 
the range of 4 to 6 kHz. A greater 
prevalence of high-frequency emis- 
sions appeared in the 4.5- to 6-kHz 
range in the newborns tested when 
compared with the adults. 


COMMENT 


To our knowledge, this is the first 
study reporting the DPOEs for new- 
borns. The major findings of this study 
are as follows: (1) all normal newborn 
ears in our study demonstrated detect- 
able DPOEs; (2) the DPOE audio- 
grams seen in our newborn population 
were qualitatively similar to those in 
the adult population"" when examined 
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via the iso-(f/f) paradigm and using 
the same probes; (3) the CEOEs in the 
newborns have greater high-frequency 
components than those of the adults; 
and (4) the newborns produced a high- 
er overall CEOE level than the adults. 

All of the newborns tested produced 
OEs. Otoscopy was performed only in 
the event of a poor OE. Two subjects 
not included in the data group were 
excluded when a poor OE prompted 
otoscopic examination, which showed 
abnormal findings. In the healthy new- 
born population, middle ear abnormali- 
ties are unusual. Johnsen et al," in 
examining OEs from 100 healthy full- 
term newborns, found normal middle 
ears in all of their subjects and recom- 
mended otoscopy before testing only in 
the premature population, which has a 
higher incidence of middle ear 
abnormalities. 

To obtain frequency-specific infor- 
mation about the newborn cochlear 
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function, we swept a range of f, and f, 
primary frequencies by using the 
iso-(f,/f,) paradigm. This paradigm en- 
abled us to demonstrate the relation- 
ship between the 2f,-f, DPOE level and 
the geometric mean of the primary 
frequencies. The DPOE audiograms 
collected for newborns using the cus- 
tom-made probe (Fig 2, panel A) and 
the ER-10B probe (Fig 2, panel B) 
exhibit some similarities in general 
shape. It is evident from both curves 
that the DPOE level peaked in two 
frequency ranges, with ene maximum 
around 1.5 kHz and another at a higher 
frequency region dependent on the 
probe used. A dip in the DPOE audio- 
gram occurred between these two 
maxima for both curves. However, the 
frequency of the dip was different for 
the two probes (2 kHz fcr the custom 
probe and around 4 kHz for the ER- 
10B probe) Recently, Zwicker” re- 
ported experiments showing tke sig- 
nifieant influence of acoustical probe 
impedance on evoked OEs. His data 
confirmed that the sound pressure re- 
corded in the closed ear canal during 
an otoacoustic emission experiment de- 
pends on the activity of the inner ear 
and on the acoustical impedance of the 
probe. Those findings might support 
the view that the dip frequency of the 
DPOE audiogram depends on the 
acoustical load of the probe placed in 
the external ear canal and might »artly 
explain differences between the data 
presented in panels A and B of Fig 2, 
since the two probes of our study are 
expected to have different acoustical 
impedances. 

The DPOE level obtained from the 
newborns with the custom probe on 
either side of the 2-kHz dip (Fig 2, 
panel A) was slightly lower than that 
obtained from the adults with the same 
probe, as previously reported by 
Smurzynski et al." The average DPOE 
level was 1 to 1.6 dB lower for the 
newborns than it was for the adults for 
frequencies below 2 kHz and 1.3 to 4 
dB lower for frequencies above 2 kHz. 
The DPOEs at the 2-kHz dip were the 
same for the newborn and adult popu- 
lations. The DPOE audiograms ob- 
tained with the ER-10B probe from 
newborns (Fig 2, panel B) and a group 
of 10 normal-hearing adult ears (Spek- 
tor et al^) exhibited qualitative simi- 
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larities. The dip frequency for the 
adults was at 2.4, whereas the dip 
frequency of the newborns was higher 
(3.4 to 4 kHz. The average DPOE 
level of the newborns was 2.0 to 6.6 dB 
higher than that of the adults in the 
frequency region of 1 to 2.4 kHz. The 
average DPOE level of the newborns 
was 0.4 to 3.5dB lower than that of the 
adults in the frequeney region of 4.8 to 
8 kHz. 

The DPOE data collected with the 
ER-10B probe (Fig 2, panel B) also 
exhibited that the average DPOE level 
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Fig 5.— Stimulus spectra recorded using the ILO88 system when both the baby and adult-sized probes 
were placed in an inanimatecavity (panels A and B) andin the ear canal of an adult with normal hearing 
(panels C and D). Panels E and F, Click-evoked otoacoustic emission spectra from the same normal- 
hearing adult ear as in panels C and D above, recorded using both the baby and adult ILO88 system 
probes. 
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of newborns was 3 to 9 dB higher in 
the 1- to 2-kHz region than the results 
collected with the custom probe (Fig 2, 
panel A). It is possible that those 
differences may have partly resulted 
from the probe fit. As a precaution in 
our study, the fitting of the probes in 
the newborn tended to be slightly 
leaky to avoid inserting the probe too 
deeply into the ear canal. Also, when 
the probe was well sealed, the meatal 
tissue was so thin that it appeared to 
present little impedance to the trans- 
mission of low-frequency sounds. The 
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Percentage of Normal Ears of Two 
Age Groups With Detectable CEOEs” 


32 Newborn 23 Adult Ears 
Ears (Age, (Age, 


Frequency 2-4 days), 





* Click-evoked otoacoustic emissions (CEOEs) 
were detectable in the range of 4 to € kHz. The pres- 
ence of detectable CEOEs was desermined above 
background noise at every 50-Hz interval in the CEOE 
spectra. 


fitting of the ER-10B probe was moni- 
tored during the calibratior procedure, 
as described in the *Methods" subsec- 
tion, and the position of the probe was 
chosen to obtain a good seal. In case 
the probe fit loosely, a decrease of the 
probe-transfer function was observed 
in the low-frequency region due to the 
leak. We collected some DPOE data 
from the ears when a leakage was 
observed, and we repeated the mea- 
surements after refitting *he probe to 
obtain a good seal. The difference of 
the DPOE level measured in both con- 
ditions was approximately 5-dB SPL 
for the primary frequencies below 2 
kHz, even though the primary tone 
level was adjusted to the same value of 
65-dB SPL as measured by the ER- 
10B microphone placed inside the ear 
canal. The calibration precedure dur- 
ing the DPOE measurements with the 
custom-made probe involved the ad- 
justment of the primary tone level 
only without monitoring the probe 
fitting. In many cases, it is possible 
that the fitting of the eustom-made 
probe was slightly leaky, which re- 
duced the DPOE levels recorded from 
those ears for frequences below 2 
kHz. A loosely fitting custom-made 
probe for newborn ears could also ex- 
plan DPOEs lower than those of 
adults" for frequencies below 2 kHz. 
The good seal of the ER-10B probe 
was monitored during the DPOE mea- 
surements for both ‘newborns and 
adults. Under these conditions, the 
newborn ears produced DPOEs 3.5 to 
8.1 dB higher than those of normal 
adults for frequeneies below 3 kHz, as 
stated above. Our DPOE results, col- 
lected from adult ears using the ER- 
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10B probe, were very consistent with 
the data collected by Lonsbury-Martin 
et al’ using an ER-10A probe (similar 
to the ER-10B). They reported that 44 
adult ears tested using the ER-10A 
probe displayed a dip or a plateau in 
the middle-frequency region (2 to 4 
kHz) of the DPOE audiogram function. 
They postulated that the middle-fre- 
quency decline in the DPOE audio- 
gram might be caused by an interac- 
tion of the resonances of an individual's 
middle ear and cochlea. 

In our most recent studies on adult 
DPOEs, ^ we showed a good correla- 
tion between pure-tone audiograms 
and DPOE audiograms in both normal 
subjects and subjects with hearing 
loss. A decrease in a specific region on 
the pure-tone audiogram in a patient 
with hearing loss was accompanied by 
a decrease in the same frequency re- 
gion of the DPOE audiogram. The 
DPOE data gathered in this study 
show that the 2f,-f, levels in the new- 
born population appear to respond 
generally similar to those seen in the 
normal-hearing adult. Our work indi- 
cates that in the newborn population a 
normal DPOE audiogram would sug- 
gest that the pure-tone thresholds in 
the range of the frequencies tested by 
the emission paradigm would be nor- 
mal or near normal. Based on our 
previous data from adults with a 
known hearing loss, it would seem 
possible that future study may accu- 
rately determine not only the presence 
of a hearing loss but also the specific 
frequency region of the loss. 

Further study is necessary to fully 
determine the  characteristies of 
DPOEs in newborns with regard to 
differing stimulus frequencies, stimu- 
lus levels, and f,-to-f, ratios. In this 
study, all DPOE measurements were 
obtained with the f-to-f, ratio of 1.2, 
which has been reported as optimal in 
the majority of adult subjects." Use of 
various f,-to-f, ratios in newborns may 
give additional information on the opti- 
mum testing parameters for the evalu- 
ation of the newborn DPOE. A greater 
population of newborns will also need 
to be examined to evaluate further 
individual emission differences, as had 
been described in the adult popula- 
tion." Other areas of study will need to 
evaluate newborns and or toddlers 


who are heavily suspected of having a 
sensorineural hearing loss or have a 
hearing loss documented by brain- 
stem responses to determine the effect 
of hearing loss on the DPOEs in this 
young population. 

The click-stimulus spectrum in the 
newborn ears tested revealed a 
peaked-type pattern or high-pass slope 
below about 2.5 kHz, a finding that has 
been described by Kemp et al.” These 
findings were not attributable to the 
pediatrie probe but to :he specific 
properties of the newborn ear. The 
substantial reduction in SPL below 2.5 
kHz may signify that the compliance 
component of the input impedance 
looking into the ear canal is considera- 
bly greater in the newborn ear than it 
is in an adult ear. It remains to be seen 
whether this difference arises from a 
newborns' floppy ear canal or a unique 
property in the input impedance of the 
eardrum, middle ear, ard cochlea. 
Spektor et al" found that the click- 
stimulus spectra in children (aged 4 to 
10 years) were similar to the adult 
cases and did not show the high-pass 
spectral shape. Thus, the physical 
property of the ear that underlies the 
high-pass stimulus spectral shape 
seems to disappear relatively early in 
age among human subjects. 

The CEOEs from the newborn ears 
tested in our study revealed a marked 
variability between ears, which has 
been previously described.*” Our 
study also revealed greater high-fre- 
quency components of the CEOEs in 
the newborn when compared with the 
adult. The prevalence of the high-fre- 
quency click emissions in the newborn 
have been described by Kemp et al.” 
Johnsen et al” have shown that follow- 
up studies on 4-year-old children who 
were previously tested as newborns 
revealed a greater lower frequency 
content to the emission at the follow- 
up testing session when compared with 
the emissions from the same subjects 
as newborns. Johnsen et al postulated 
that this shift in frequency mapping 
occurs in the inner ear during develop- 
ment. This is thought to be due to 
change in the mass and stiffness prop- 
erties of the cochlear partition or to 
changes in the property of the stereoci- 
lia and resulting in changed filter char- 
acteristics. All of this suggests that 
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although the cochlea is thought to be 
fully developed at birth, postpartum 
changes seem to occur. In our study, 
the difference in the stimulus frequen- 
cy spectrum compared with that in the 
adult may also help to explain the 
difference in the emission spectra. El- 
berling et al' found thet the largest 
dominant spectral peak is influenced 
by the frequency conten: of the stimu- 
lus. In our study, the stimulus spectra 
in the newborns had less of a low- 
frequency component aad a greater 
midfrequency componert. We attri- 
bute this difference to tae use of our 
pediatric click emission probe in the 
floppy newborn ear canal. This may 
have contributed to the difference in 
the frequency content of the emission 
in the newborn ears tested. 

The CEOEs from the newborns in 
our study had a higher overall peak-to- 
peak amplitude than the adults stud- 
ied. This contradicts previous studies 
by Johnsen et al’ in which newborn and 
adult ears produced emissions of simi- 
lar amplitude. However, Kemp et al? 
and Norton and Widen” reported a 
stronger emission ampktude in the 
newborn population. It is theorized 
that this may be due to »nhancement 
of coupling between the tympanum 
and the microphone or secondary to 
increased intrinsic emission activity. 
This may also be explained ky the 
difference in stimulus speetra obtained 
from our newborn population. Al- 
though the total stimulus amplitude 
was equal in both the adults ard the 
newborns tested, the midfrequency 
peaks in the stimulus spectra were 
higher in the newborn sulsjects (40- to 
50-dB SPL in newborns compared with 
30-dB SPL in the adult. This may 
have produced a higher overall emis- 
sion echo. 

To date, click-evoked emissions have 
been used more extensively in clinical 
studies. It is a rapid analysis, and the 
instrumentation is commercially avail- 
able for its measurement. It prcvides 
valuable, objective screening informa- 
tion about the periphera! activity of 
the cochlea. Some differences appear 
in the newborn CEOEs compared with 
the adult, which have yet to be ade- 
quately explained. The CEOE has 
been described in the literature as 
closely linked to the structural proper- 
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ties of the or of Corti in specific 
frequency bat and varies widely 
between subjects.” Accurate frequen- 
cy-specific information is not provided 
by CEOEs. The wide-band stimulus 
click stimulates the entire cochlea and 
produces an emission from a large- 
frequency region of the cochlea that is 
modified by individual structural dif- 
ferences. This makes the analysis of a 
specific area of the cochlea more 
difficult. 

In contrast, the DP@E is believed to 
be generated by a more specific region 
of the cochlea. Distortion-product 
otoacoustic emissions appear to be 
generated in the organ of Corti in the 
region ora it by the primary fre- 
quencies.” Experiments have shown 
that DPOEs reduced or eliminated 
by factors influencing cochlear func- 
tion, such as noise exposure or treat- 
ment with ototoxic drugs."^" It has 
also beemsuggested that the outer hair 
cells are involved in production of 
DPOEs.' * These findings support the 
view that DPOE methods have the 
potential to test micromechanical prop- 
erties of the outer hair cells in frequen- 
cy specific regions. 
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In the newborn population, early 
detection of hearing loss is essentia! to 
the normal development of speech, 
cognitive functioning, and language 
skills." Over the last 25 years, a num- 
ber of techniques have been used to 
test hearing in newborns, including 
behavioral audiometry and ABR. Be- 
havioral observation audiometry is a 
subjective technique that is optimally 
carried out in a sound-treated environ- 
ment and requires a sound of moderate 
to high intensity to elicit an observable 
response from infants with normal au- 
ditory function. It provides a gross 
estimate of auditory sensitivity but has 
been discouraged for use as behavioral 
screening by the Joint Committee on 
Infant Screening.” In more recent 
years, ABR testing, a nonbehavioral 
technique, has been recognized as pro- 
viding a more reliable and valid esti- 
mate of peripheral hearing sensitiv- 
ity.” Although ABR testing provides 
an objective assessment, the common 
ABR method of using click stimuli does 
not provide frequency-specifie infor- 
mation. In addition, numerous factors, 
including prematurity, transient mid- 
dle ear disease, electrical and myogen- 
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tic noise can lead to screening failures 
in infants who have no permanent 
hearing loss.” 

We believe that a combination of 
both DPOE and CEOE will have a 
place in the measurement of cochlear 
function in the newborn and pediatric 
populations. The DPOE ean provide 
frequency-specific information but is 
more time intensive, while the CEOE 
can give a quick assessment but with 
less frequency-specific information. 
With further refinement and develop- 
ment, OE tests, in conjunction with 
ABR, may provide a noninvasive, ob- 
jective method of evaluating cochlear 
and auditory pathway functions in the 
newborn and pediatric populations. 
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The partial pressures of the majof com- 
ponents of middle-ear (ME) gas (nitro- 
gen [argon], oxygen, earbon dioxide, and 
water vapor) in connective-tissue inter- 
stitium generally and thüs presumably 
in the mucoperiosteum of the ME sum 
up to a “total pressure" that is well be- 
low atmospherie pressure. Tissué par- 
tial pressure values commonly assigned 
are pf; —573 mm Hg (7621 decaPascals 
[daPa]), pó;—-40 mm Hg (532 daPa), 
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pëoo=46 mm Hg (612 daPa), and 


Oventi-  pí.,—47 mm Hg (625 daPa). A total 


pressure deficit of 54 mm Hg (718 daPa) 
is thus implied.! Hence, gas pressure in 
; the ME would have to be below atmo- 
spheric presstire by this amount before 
. each component gas in the ME could be 
in thermodynamic equilibrium with the 
_ Surrounding tissue. Because ME gas 
“pressure i is atmospheric, or close to it, 

(some gas ab tion must be occurring. 

off, a reduction in the 
“amount of gas and in the total pressure 


% p auld be fou din. the long term.” This 


te T sopharyms ( 


by eustachian 
; by brief periodie 








“As gas is otd to be absorbed 


iles the ME g gas Space is shut off, it 


‘ has, until recently, been taken for 


_. granted that ME pressure would drop 


during such a period and that the flow 
of gas through the ET, when it opens, 
would always be from the NP to the 
ME. A considerable body of data can 
indeed be cited in support of this view.? 
It-turns out, however, that superatmo- 
spheric as well as subatmospheric pres- 
sures can develop spontaneously in the 
ME and that pressure increases, instead 
of decreases, are observed in the ME 
under basal eonditions*?^ and under cer- 
tain other cireumstances^' that are seem- 
ingly “unexplainable” with the above 
model. 8° 

There are two kinds of situations in 
which pressure increases have been ob- 
served: (1) situations in which the in- 
creases occur in what seems to be a 


normally functioning ME and (2) situa- 


tions in which the pressure in the ME 
rises transiently, while the ET is closed, 
in consequence of some initial cr con- 
comitant manipulation. 

As has recently been shown, situa- 
tions of the first kind are not hard to 
explain.’ It has merely to be recalled 
that gas pressure in the NP is not con- 
stant but fluctuates. In fact, consider- 
able variations in absolute pressure will 
arise under normal conditions in keep- 
ing with gas flows induced in the NP by 
respiration”’ and in consequence of nor- 
mal changes in absolute atmospheric 
pressure.” There is a 1-mm Hg (13-daPa) 
change in atmospheric pressure for ev- 
ery 10-m change in altitude, and pres- 
sure changes much larger than this ac- 
company alterations in weather 
conditions. 

That pressure fluctuates in the NP 
has been known for a long time. What 
was not realized is that the pressure 
impressed on the ME during any given 
episode of ET opening would, in conse- 
quence, be totally unrelated to the pres- 
sure prevailing in the NP (and thus to 
be impressed on the ME) on the next 
occasion when the ET opens. This pres- 
sure could be both larger and smaller 
than the prevailing pressure in the ME, 
and, because the difference between 
these pressures, in absolute terms, 
would generally be much larger than 
the pressure change due to gas exchange 
with the mucosa, the flow of gas through 
the ET would involve at times the re- 
moval and at times the addition of some 
gas to the ME. We have called this ef- 
fect “to-and-fro ventilation.” 

When the extent of to-and-fro venti- 
lation of the ME is low, the nitrogen 
partial pressure tends to be much 
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in Tissue Partial Pressures 





Table pee With Closed Eustachian Tube (ET) and a Change 


We shall assume that at time, t = 0, when hypoventilation begins, the tissue partial pressure p, (t) 
of gas begins te change as follows: 


p,'(t) = p? (o) + Ap? [1 — exp(-t3)]; t = O, (1) 
where àp’ is the maximum extent of the partial pressure change in tissue and B, is the rate constant 
that characterizes the change in the partial pressure of gas i in tissue. The symbol i stands for the two 


gases so affected, oxygen and carbon dioxide. 
At the mucosa, depending on the value and sign of (p, — p), where p, is the partial pressure of gas 


i in the middle-ger (ME) space, there is transfer of all the gases involved, nitrogen (including argon), ox- — 


ygen, carbon dicxide and water vapor, either into or out of the ME cavity. If o; is a coefficient giving the 
rate at which i crosses the mucosal surface when the partial pressure difference is 1 atm, the rate 
of change in the number a,, of molecules of i in the ME (due to transfer across the mucosa) is given by? 


dn,/dt = —a(p, — p*)p., (2) 


where p, is the atmospheric pressure. As defined by equation 2, the coefficient o, is positive. 

From Boyle's taw, pV = nkT, where p is total pressure, n is total number of molecules in a volume 
V, k is the Boltzmann constant, and T is the absolute temperature, we have, at constant total gas vol- 
ume V »f the ME, dn/dt — (V/kT)(dp/dt), so that for gas i in particular 


| dn,/dt = (V/kT)(dp,/dt). (3) 
Note that n = Zn, p = =p, and that n/n = p,/p. From equations 2 and 3, consequently, 
dp,/dt = —a[p(t) — p(t), (4) 
where, with V nstant, 
à, == aVy/V (5) 
is a modified mucosal transfer coefficient for gas i and where 
Vu = kT/p, (6) 


is the volume czcupied by one molecule of gas at atmospheric pressure p, and at temperature 
T = 310°K, corresponding to 37°C. 
Introducing equation 1 into equation 4, one obtains a differential equation, 


| dp,/dt = —à[p(t) — p? (0)] + ã&Ap? (1 — exp(—Bit)), (7) 
which has the solution 


Ap(t) = [p(t) — pKo)] = Eo — pilo) + Ap, t = | (1—exp(-ai) — |i zz = | (1 — exp(—61)). 
iT ai ji^ aj 
The total pressure change Ap(t) is given by 


(8) 


Ap(t) => Ap.. (9) 
It is eonvenienmt to define a reduced, dimensionless time scale on the basis of a: 
y not ex [o2 V, / V]t. (10) 
Note also that? .- 
Qoz! Qne = 1.8 (11) 
and thet | 
coz! Ano = 34. (12) 


During conditions of hypoventilation, as in sleep, tissue partial pressure of carbon dioxide increases 
while that of oxygen deciines.'* We shall assume that 
| 


| Apo; — —2 mm Hg (or —27 daPa), (13) 
that | 
| Apco; = 7 mm Hg (or 93 daPa) (14) 


and that, because the changes in the two partial pressures are metabolically linked, the two rate con- 
stants, 3.. and Leo», are equal. In terms of à,;, we thus define a dimensionless parameter « by 


Boe z3 Boas = Õpz/ 6. (15) 


The parameter ewill turn out to be very small. 
Because water vapor is everywhere in equilibrium with liquid water at 37°C, its partial pressure equals 


Duo = pied" 47 mm Hg (or 625 daPa). (16) 
Hence, the partial pressures differences at time t = O will be given by 


| Apy(0) = Pro — Pho 8259 — 7621 = 638 daPa, 
Apo) = Poz — po;7 612 — 532 = 80 daPa, (17) 
Apcos(0) = pco» — Pooe = D, 
Apuzo(0) = Puzo — Puo = O. 
Assuming t he ET stays closed from t = O onward, we find, substituting equation 8 and equation 
17 into equation-9, that the total pressure change expressed in decaPascals is given by 


= —638(1 — exp(—7)) — [80 + 27/(1 — 1.89Y(1 — exp(- 1.87)) 


| — [3165c/(1 — 349 — 48c/(1 — 1.89)(1 — exp(—7/9) (18) 
) + [93/(1 — 349)Y(1 — exp(—347)). 
The results 1: nca 18 are plotted in Fig 1 for the cases « = 0.003 and e = O, the latter corre- 


spondirg to an instantaneous change in tissue partial pressures. 
The data of Hergils and Magnuson? with 7 = t/44 with t in hours (see equations 1 and 10) are plot- 
ted as the dotted curves in Fig 1. 
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higher, the oxygen partial pressure 
slightly above and the carbon dioxide 
partial pressure in equilibrium with the 
partial pressures in tissue* When to- 
and-fro ventilation is high, however, 
the ME gas composition temds to match 
that in NP gas, and carbonedioxide will 
tend to be vented from the mucosa into 
the ME and out through the ET. In 
other words, under conditions of high 
to-and-fro ventilation, the total pres- 
sure will tend to rise rather than drop 
during the limited period when the ET 
is closed.’ 

It is, however, with the second group 
of situations that we are presently con- 
cerned. Here, the ME pressure in- 
creases transiently when the ET is 
closed for some longer period. What 
happens in the ME is thus mdependent 
of what is occurring in the NP. If pres- 
sure rises in the ME, it must be for rea- 
sons other than those described above. 

Positive ME pressures, for example, 
are found almost routinely before rising 
in the morning and disappear once nor- 
mal daytime activity is resumed.* Pos- 
itive pressure development overnight is 
also claimed as an explanation why in 
some atelectatic ears, first thing in the 
morning, the tympanic membrane is 
found ballooned outward.''~* The bulge 
then recedes, but here, even if pressure 
is rapidly reduced, it takes almost an 
hour before the accumulation of excess 
gas is eliminated and the flabby tym- 
panic membrane resumes its diurnal, 
retracted, atelectatic shape. Unfortu- 
nately, no direct pressure measure- 
ments were performed to substantiate 
these changes. It has been postulated 
that the respiratory neurons in the 
brain control both respiration and the 
ventilatory activity of the ET.” This 
linkage may well account far the above 
phenomena. Because neuronal activity 
is reduced, there is hypoventilation 
during sleep. Concomitantly, the rate of 
ET openings is drastically reduced as 
well. Tissue carbon dioxide partial pres- 
sure (and thus ME carbon dioxide par- 
tial pressure) will increase, thus gradu- 
ally causing the total pressure in the 
ME to increase, while ET opening is in- 
hibited. Modest pressure increases 
have indeed been observed in model 
cases where the subject was awake, 
only slowly breathing, and lying down 
to obviate ET opening.* 
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Fig 1.—Pressure change (Ap) in a closed ear during hypoventilation (Table 1, see equation 18 [Apo;— — 2 
mm Hg {- 27 decaPascals (daPa)}; Apcoz=7 mm Hg (93 daPa]]). Solid line indicates e =.003: solid and 
dotted line, e — 0; and dotted lines, data of Hergils and Magnuson? using t = 447 hours to convert dimension- 
less time 7 into real time t. (Note that 40 daPa - 3 mm Hg.) 


Transient ME pressure increases 
also result from a different maneuver. 
Total pressure in the ME will increase 
when a small negative pressure de- 
crease is imposed on the ME and the ear 
is then maintained closed, ie, ET open- 
ings are not permitted to occur.’ Rari- 
fication of the gas in the ME by the 
pressure decrease produces a lowering 
of ME partial pressures. Carbon diox- 
ide, in particular, which was in equilib- 
rium with carbon dioxide in tissue, will 
then rapidly diffuse into the ME and 
raise the pressure. 

We will discuss these two types of 
qualitative explanations quantitatively. 
It is our aim to show that the same gas- 
transfer coefficients for the mucosa, as 
used in our discussion of the steady 
state*’ or the patulous ET," can also 
account for the extent and the time 
course of the transient increases in 
pressure that have been found.*? 


MODEL RESULTS IN THE CASE OF 
TRANSIENT CHANGES 


Weshall assume that the ME has been 
funetioning normally in steady state and 
that the partial pressure values of ME 
gas are those predicted in the low to- 
and-fro ventilation case, namely, 
px2—621 mm Hg (8259 daPa), pi, — 46 
mm Hg (612 daPa), pco; 46 mm Hg 
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(612 daPa), and piso —-47 mm Hg (625 
daPa), corresponding to a total pres- 
sure of 760 mm Hg (10 108 daPa).?? This 
puts the partial pressure of nitrogen (48 
mm Hg [638 daPa]) and the partial pres- 
sure of oxygen (6 mm Hg [80 daPa]) 
above the tissue values quoted earlier. 
There is equilibrium with respect to car- 
bon dioxide and water vapor, as their 
transfer rates are high. Note that the 
total pressure deficit with this set of 
partial pressure values is 54 mm Hg 
(718 daPa). Under these cireumstances, 
no steady-state generation of a positive 
pressure is expected.? 

We now assume that at time t=0, 
certain changes are introduced in the 
state of ME and shall consider the tran- 
sients that result in two cases: 

CASE 1.—The body is placed in a su- 
pine position, as, for example, during 
sleep. This prevents ET openings. 
Breathing is shallow, and ventilation is 
reduced. A well-documented gradual in- 
crease in tissue poz results. The par- 
tial pressure of carbon dioxide in the 
ME, which tends to match the partial 
pressure of carbon dioxide in tissue, will 
thus increase as well. With the ET 
closed, the ME becomes a sealed gas 
pocket and total pressure will increase 
if carbon dioxide evolution temporarily 
outweighs the absorption, even if in- 


creased, of nitrogen and oxygen. The 
transient is terminated when upon get- 
ting up in the morning after sleep, nor- 
mal breathing is resumed, and the ET is 
again activated. Total pressure becomes 
equal to that in the NP and the partial 
pressure of the gases in the ear and in 
the tissue tend toward their normal val- 
ues. This case is analyzed in Table 1 and 
Fig 1. 

CASE 2.— The subject is put into a 
chamber at subatmospheric pressure. 
By repeated swallowing, the total pres- 
sure outside and inside the ME is equal- 
ized. The subject is then placed in a 
supine position, so that ET openings do 
not occur, and the pressure changes in 
the ear are monitored.’ This case is an- 
alyzed in Table 2 and Fig 2. 

In ease 1 above, it is the partial pres- 
sures in tissue that are manipulated; in 
case 2, it is the partial pressures in the 
ME that are manipulated. In both in- 
stances, the ET is maneuvered to re- 
main closed, and the changes observed 
in the ME are changes that result in 
consequence of gas transfers across the 
mucosa only. As Figs 1 and 2 show, the 
initial changes in both cases lead zo a net 
transfer of gas into the ME and thus to 
an increase in total pressure. This in- 
crease in no way contradicts tae fact 
that, immediately before the induction 
of the transient overall gas was being 
absorbed from the ME and that the pres- 
sure, while the ET was closed, tended 
to decrease. 

The time scale in Figs 1 and 2 is ex- 
pressed in units of a dimensionless time 
1 (see equation 10 in Table 1). To con- 
vert 1 into real time, we have to mul- 
tiply by axs— ax; Vw/V. (see equation 5 
in Table 1). This is easily evaluated. For 
ax», We have calculated a value of3 x 10% 
molecules per second on the basis of a 
gas absorption rate from a closed ME 
cavity of 107"! m?/s.? This value for ayə 
is in very reasonable agreement with 
a totally independent, theoretical esti- 
mate for ay made by Loeschke.!5 The 
volume per molecule (Vy) is 
0.42x 10^? më, and V is taker to be 
2x10? m? (20 em?) but may be con- 
siderably smaller, particularly :n chil- 
dren. We conclude that 1/a,.=44 
hours. The t values in Figs 1 and 2 have 
to be multiplied by this factor to convert 
them into real times. The maximum in 
the curve in Fig 1, for example, would 
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Table 2. —Transient Following the Introduction of Subatmospheric Pressure 
Into the Middle Ear (ME) 






Wherrthe gas contents of the ear, at atmospheric pressure, are exposed to an environment at sub- 
atmospheric pressure in the nasopharynx (NP), two extreme situations can occur. 

In one-case, although the subject has been asked to swallow repeatedly to open the eustachian tube 
(ET) for an adequate time, the ME has been exposed to the NP only long enough for pressure to have 
equalized and foma bolus of gas to have escaped from the ME, at the original composition of the gases 
in the ME. There has beerrno diffusional exchange of gas across the ET. The time for which the ET stood 
open has been teo short. Let us call this case 1. 

In the-other extreme case, it is assumed that due to "repeated swallowing,” the ET has been kept 
open fora period of time. which, although still very short, has sufficed to let the gas in the ME reach 
total equilibrium with the environment, ie, with the gas in the NP, not only with respect to subatmospheric 
pressure, but also with composition. Let us call this case 2. 

The initial composition, if not the total pressure, of the gas in the ME in these two cases will thus be 
vastly different when the ET closes at time t = O. 


Case 1: Transient Following a Lowering of Absolute Pressure Without Change in Composition 

Let the composition in the ME before pressure was lowered be represented by p;, ie, by pi.= 621, 
Doo = 46, co; 46, and Died 47 mm Hg (8259, 612, 612, and 625 decaPascals [daPa]. It follows 
that Ep? = p. = 760 mm Hg (10 108 daPa). Total pressure is now lowered by the amount Ap(o) and 
a bolus of gas aĦME gas:composition is extracted. Water vapor partial pressure is maintained at 625 
daPa. Hence the-new partial pressures p,(o) present at time t = O are given by 


o 

























| pilo) = P; 

l Po — Ap(o) — puo Po — Puzo (1) 
from which follows that " E 

| p(o) — p, = (p; — p, ) — Ap(o), (2) 





where 


PP 
ti oig mm (3) 


We now assume that the ET stays shut after t = O and the equation 4 (Table 1), as before, char- 
acterize- the change in partial pressure. Equation 4 (Table 1) can be written 


din(p, — p) = —adt, (4) 







which has the dion 






p,— p? = [p(o) — p*] exp(—at), (5) 





where [p(o) — pf] is given by equation 2. It follows from equation 5 that 
| 





| p(t) = po) — [p(o) — p’ (1—exp(—ãt)), (6) 
which, on summing, gives the total pressure in the ME as a function of time. Introducing the definitions 
in equations 10, 11, and 12 from Table 1, we thus find 


—Ap(@) — [Pre(0) — pi; ] [1 — exp(—7)] — [po2(o) — po» ] [1—exp(— 1.87)] 
| — [Pco2lo) — Docs ] [1 — exp(—347)]. (7) 


which can be evaluated making use of equations 1, 2, and 3. Curve 1 in Fig 2 is thus obtained. 


Case 2: Transient Assuming That The Gas in the ME Matches NP Gas, in Relative Composition at a Re- 
duced Total Pressure. 

The Gas composition im the NP before pressure lowering is assumed to be p/, where pa; = 566, 
Poo 12D, pc5,— 27, and p,;,— 47 mm Hg (7828, 1596, 359, and 625 daPa).? Water vapor stays in 
equilibrium at 625 daPa. Thus, after lowering total pressure by Ap(o), the new composition in the ME 
(and of course in the NP), allowing gas diffusional equilibration to run to completion before the ET closes, 
will be given by ud where 

| 







P-P. 
















pi(o) E pi ; 
Po — Ap(o) — puzo0 Po — Puzo (8) 
We know that Xp! = p, and that Xp(o) = p,—Ap(o). In place of equation 2, we thus have 
p(o) — p? = (p; — p?) — Ap(o), (9) 






where 





pi à 
| amoto Po — PH20 (10) 
Equations 6 and 7, with equation 9, instead of equation 2, standing for [p(o) — p?], now characterize 
the changes with time. Curve 2 in Fig 2 represents this case. 
Expemments such as those described herein were performed by Hergils and Magnuson.' Using their 
data anc the value of 44 hours for the time constant 1/óà,;, we have replotted their results as the dotted 
curves shown in Fig 2. 















oceur at about 2 hours based on this 
conversion. 

Two theoretieal curves of tissue po; 
increasesare compared with the data of 


Hergils and Magnuscn? in Fig 1. The 
comparison is based cn the 44 hours of 
the equation above and the data given in 
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the text to Fig 1. The full line corre- 
sponds to e = .003, ie, to time constants 
1/BO» and 1/BC02, equation 1 in Table 1, 
for the rate of change in tissue p; and 
péos of 8 minutes, equation 15 in Table 
1. The dotted and dashed line in Fig 1 
corresponds to e = 0 and shows the pres- 


ai 


sure change expected when the tissue 


partial pressure values change instan- 
taneously. The effects observed are 
reasonably well predicted by the model. 
It should be pointed out, however, that 
the two experimental curves in Fig 1 
were obtained not during sleep but on 
awake subjeets in the supine position 
under conditions of experimental simu- 
lation of hypoventilation. Unfortu- 
nately, no measurements of pfo; were 
performed or reported by Hergils and 
Magnuson’ in their article. We can only 
surmise, on the basis of indirect evi- 
dence,” that the tissue partial pressure 
of oxygen and carbon dioxide changed 
tothe extent suggested by-equations 13 
and 14 in Table 1. 

In the case of Fig 2, an underpressure 
was induced in the ME, and curves 1 
and 2 represent extreme cases between 
which the data of Hergils and Magnu- 
son,’ for the time dependence of total 
pressure, should be found to lie. Again 
the conversion factor above was used to 
caleulate 7 from the experimental data. 
The 50-minute interval, after which the 
ET was permitted to open and the ex- 
periments were terminated, thus cor- 
responded to t=.019. This explains 
why the maximum predicted by theory 
was not seen. It may well be impossible 
voluntarily to keep the ET closed for 
much more than 50 minutes. Because in 
Fig 2 the reduction of total pressure at 
time t=0 corresponds to that actually 
used, the only variable that had to be 
assessed was the volume V of the ME. 
We have used V=20 em? A smaller 
value of V in equation 10 in Table 1 
would displace the experimental points 
to the right and might thus improve 
their location between curves 1 and 2 in 
Fig 2. 

When the ET opens, pressure equal- 
izes and the transient pressure increase 
is lost. This is in keeping with the 
observation that the positive early 
morning pressures (about 40 daPa) dis- 
appear on rising and the resumption of 
normal daytime activities. This is also 
the observation when the ET is permit- 
ted to open after 50 minutes in the case 
of Fig 2. 

There is a third kind of situation 
where a positive pressure transient is 
expected to arise. Carbor dioxide par- 
tial pressure in the ME should drop 
drastically every time an ear is opened, 
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Fig 2.—Pressure change (Ap) in a closed ear after an overall pressure decrease by 200 decaPascals (daPa) 
(Table 2). Curve 1 indicates the pressure change without change in composition of gas in the middle ear; 
curve 2, pressure change with a match of composition to that in nasopharynx. Broken line indicates data 
of Hergils and Magnuson using t = 447 hours to convert dimensionless time 7 into real time t. t= .019 cor- 
responds to 50 minutes, the period for which the eustachian tube was kept closed. (Note that 40 daPa=3 


mm Hg.) 


the ME cavity is exposed to the atmo- 
sphere and then sealed off again. A 
massive release of carbon dioxide from 
the mucosa should then result, causing 
the total pressure to rise. Only when a 
steady state is reached, perhaps after 
about an hour or more, would absorp- 
tion again outbalance gas release. This 
might explain why after simple under- 
lay vein graft myringoplasties the ear- 
drum stays “supported,” as reported by 
Buckingham," even though no absorb- 
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able gelatin sponge (Gelfoam) was used, 
and the ME was not found to be filled 
with blood or liquid effusions. The 
grafts might be riding on the positive 
pressure gas cushions we would expect 
in such cases. 


CONCLUSIONS 


Because, under certain circumstances, 
total pressure in the ME was found to 
increase rather than decrease during a 
lengthy period of ET closure, it has been 
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Clinical Notes 


Carcinoid (Neuroendocrine) Tumor 
of the Arytenoid 


Ollivier Laccourreye, MD; Daniel Brasnu, MD; Francoise Carnot, MD; Pascale Fichaux, MD; Henri Laccourreye, MD 


è We reviewed three cases of neuroendo- 
crine carcinoid tumors of the larynx, lo- 
cated on the arytenoic cartilage, treated 
between 1962 and 1985 at the Laennec 
Hospital, University of Paris (France) V. 
Staging was performec according to the 
1979 American Joint Committee for Cancer 
Staging Classification. Sone of the lesions 
were associated with symptoms of the car- 
cinoid syndrome. Loca and nodal recur- 
rences, distant metastasis, and survival 
were analyzed. Among the 112 reported 
carcinoid (neuroendocrine) tumors of the 
larynx, arytenoid location represented 
28.6% (32/112) of the cases. A review of 
these 32 patients was performed to analyze 
the problems associatec with that location. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1395-1399) 


Aw to Gould and Linnoila,’ 
neuroendocrine carcinoma in- 
cludes carcinoid, atypical carcinoid, 
and small-cell « carcinama. Such tumors 
arise from the diffuse neuroendocrine 
system, which might 5e encountered in 
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endocrine and nonendocrine tissues.’ 
The first description of the laryngeal 
carcinoid tumor appeared in 1969, and 
the ultrastruetural evidence of a neu- 
roendocrine-type cytoplasmic granule 
was published in 1980, Eat? s st al,” in 
a recent review of the:Jite 
lyzed 47 carcinoid tumors. 
ynx. In 1988, Wenig et al 

single largest series of ar yng 
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have recently been re 
ing the three cases y 
study, the total nur 

cases of laryngeal ear 
n2. Until now, ne 
mors of the larynx have béen niei. 
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e reviewed .. 


from the left arytenoid and involving the 
postericeid région, the internal wall of the 
left piriform sinus, and the right arytenoid. 
On light microscopic: examination, a typical 
carcinoid tumor was diagnosed. The tumor 
Was composed of uniform small cells with 
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admitte Ar with a complaint 
ot opie and shit a during swallow- 
ing. Medical history was unremarkable. En- 


“dateopy revealed a peduneulated lesion lo- 


gated on: the ‘anterior aspect of the right 


our three cases and the 29 previously © EN arytenoid, Thé true vocal cord was mobile. 


reported cases of tumors located on the. 
arytenoid (Table) to analyze pitfalls in 
diagnosis, response to therapy, and 
long-term prognosis. 


REPORT OF CASES 


CASE 1.—4A 66-year-old, nonsmoking 
woman was admitted to the hospital with a 


complaint of a sore throat: Medical history _ 
indieated treatment with radiotherapy 


(60 Gy) 3 years before for a poorly differenti- 
ated squamous cell carcinoma of the left ary- 
tenoid cartilage staged as T1, NO, M0 accord- 
ing to the 1979 Ameriean Joint Committee 
for Cancer Staging Classification system. 


Endoscopy revealed a large tumor arising 
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_Arytenoid eartilage mobility was impaired 
because of the volume of the tumor. The 


biopsy specimen appeared to be acinous cell 
carein 





inor. Thé fumar was staged as T1, NO, 
MO. Endogéopie: sion using a carbon diox- 
ide laser was: E Margins of the re- 


seetion were freë of tumor. Histological ex- 
amination of the specimen confirmed the 
diagnosis of acinous cell carcinoma. 

Recurrent tumor at. the posterior aspect of 
the arytenoid cartilage was noted 30 months 
later. Endoscopic excision was performed. 
Histological analysis of the specimen showed 
an acinous cell tumor. Margins of resection 
were free of tumor. 

A second loea] failure involving the re- 
maining arytenoid . cartilage occurred 
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Neuroendocrine Tumor of the Arytenoid* 


Source, y Case No. Treatment Follow-up Survival, mo 

Mills and Johns, '^ 1984 1 RT LR, NR, DM DOD, 156 
Woodruff et al,? 1985 2 PL, RAD NR DOD, 57 

3 E, RAD NR DOD, 57 
Stanley et al,'^ 1986 4 PL, RAD Mos ALI, 96 

5 TL NR, DM DOD, 80 

6 TL, RAD - ALI, 3 

7 TL, RAD - ALI, 2 


© 
T 
r 
vs 
D 
g . 
= 


Baugh et al,'* 1987 DND, 16 


Wenig et al, 1988 11 E ALI, 96 
12 E LR DND, 180 
13 E UF 
14 E TT UF 
15 TL (Xa UF 
16 E, RT bo ALI, 156 
17 E, RT LR, DM DOD, 48 
18 PL NR DOD, 36 
19 E LR DND, 12 
20 E T ALI, 120 
21 E +e DND, 96 
22 PL NR, DM DOD, 5 
23 PL LR, DM DOD, 24 
24 E LR ALI, 60 
25 E, RT wane DND, 2 
26 E, RT LR, NR, DM DOD, 24 
27 PL Pid ALI, 60 
28 E LR ALI, 24 

Deleu,'? 1989 29 TL, RT, C DM ALI, 18 





Present report 


* RT indicates radiotherapy; LR, local recurrence; NR, nodal recurrence; DM, distant metastasis; DOD, died 
of disease; PL, partial laryngectomy via an external approach; RAD, radical neck dissection; E, endoscopic re- 
section; ALI, alive with no evidence of disease; TL, total laryngectomy; DND, died with no evidence of disease; 
UF, unavailable for follow-up; and C, chemotherapy. 


Fig 1.— Recurrent arytenoid tumor. Atypical carcinoid with trabecular pattern beneath normal epitheli- 
um. Bar indicates 55 m (hematoxylin-eosin, x 175). 
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90 months after the initial surgery. Addition- 
al endoscopic excision was performed. Mar- 
gins of resection were free of tumor. Histo- 
logical examination led again t» the diagnosis 
of an acinous cell tumor. 

A third local failure occurred 120 months 
from the initial surgery. A right supraomo- 
hyoid lymph node recurrence was present. 
Treatment involved conserva-ive laryngeal 
surgery and right-sided radical neck dissec- 
tion. Margins of resection were free of tu- 
mor. Supraomohyoid lymph node invasion 
was present. No extracapsular spread was 
encountered. Tumor was composed of uni- 
form polygonal cells with oval nuciei and 
granular eosinophilic cytoplasm. Mitotic fig- 
ures were scanty (Fig 3). Argyrophilic (Gri- 
melius) stains were positive (fig 4), and an 
atypical carcinoid tumor was diagnosed. On 
review, the original laryngeal specimens 
were also positive on argyrophilic stain. Be- 
cause of the age of the patient (76 years), 
treatment involved endoscopic excision us- 
ing the carbon dioxide laser. At follow-up of 
158 months, the patient is disease free. 

CASE 3. — A 52-year-old mar with a strong 
history of alcohol and tobacco abuse was ad- 
mitted to the hospital with a complaint of a 
sore throat. Medical history was unremark- 
able. Endoscopy revealed a limited exophy- 
tie lesion of the internal aspect of the left 
arytenoid cartilage. The arytenoid cartilage 
and the true vocal cord were “reely mobile. 
The tumor was staged as T1, N0, MO. Endo- 
scopic excision using a carbon dioxide laser 
was performed. Tumor was composed of uni- 
form small polygonal cells with round nuclei. 
Mitotie figures were absent. Argyrophilie 
(Grimelius) stains were positive, with nu- 
merous granules (Fig 5), and an atypieal car- 
cinoid tumor was diagnosed. Margins of re- 
section were free of tumor. The patient was 
unavailable for follow-up after the sixth 
month, when he was free of dis2ase. 


COMMENT 


Twenty-nine cases of carcinoid neu- 
roendocrine tumor located on the ary- 
tenoid have been previously re- 
ported.**** The three cases we report 
bring the total number to 52 (Table). 

The 32 reported carcino:d (neuroen- 
docrine carcinoma) tumors of the ary- 
tenoid exhibited positive argyrophilic 
staining by the Grimelius, Churukian- 
Schenkz, or Pascual method. As Baugh 
et al^ pointed out, immunchistochemi- 
eal techniques have expanded our abili- 
ty to characterize carcinoil tumors of 
the larynx. Antisera against serotonin, 
chromogranin, neuron-specific enolase, 
calcitonin, somatostatin, carcinoem- 
bryonic antigen, human chorionic go- 
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Fig 2.—Recurrent arytenoid tumor. Sparse argyrophilic granules in a few tumor cells (arrowheads). 


Bar indicates 10 1m (Grimelius stain, x 1000). 
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Fig 3.—Lymph nede metastasis. Bar indicates 60 um (hematoxylin-eosin, x 170). 


nadotropm, and corticotropin have 
been developed in cases of carcinoid 
tumor of the larynx. Wenig et al’ and 
Ferlito and Friedmann” recently re- 
ported the immunohistochemical reac- 
tivity of laryngeal neuroendocrine tu- 
mors. The histochemical results lent 
support to the existence of a variety of 
neuropeptides within neuroendocrine 


tumor cells. However, immunohisto- 
chemistry by itself is unable to provide 
a classification of the many reported 
carcinoid variants (ie, atypical large 
cell, oncocytic, oncocytoid, spindle cell, 
and mucinous). 

The epiglottis and supraglottis were 
considered as the most frequent loca- 
tions in ease of laryngeal carcinoid 
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tumors. Our report underscores that 
the arytenoid location was present in 
28.6% (32/112) of the reported laryn- 
geal carcinoid tumors. The symptoms 
of the 32 patients with an arytenoid 
carcinoid tumor were sore throat, dis- 
comfort, or lump in the throat in 
12 patients; hoarseness in 10; pain (ei- 
ther otalgia or odynophazia) in seven; 
hemoptysis in five; dysphonia in four; 
dysphagia in four; and cough in one. 
Ages ranged from 40 to 89 years; there 
were 24 men and eight women. Cervi- 
cal lymph node involvement at time of 
presentation was noted ir 15.696 (5/32) 
of the cases. None of the 32 cases were 
aecompanied by  clinieal  endocri- 
nopathy. This may be related to biolog- 
ieally inactive substances, rapidly de- 
graded substances, or nonreleased 
substances. 

In 1988, Wenig et al' reported the 
largest single series of laryngeal atypi- 
eal carcinoid tumor. In this detailed 
article, the authors directed their ef- 
forts to classification of lzryngeal neu- 
roendocrine carcinomas. They adapted 
the classification proposed by Gould et 
al," in eases of pulmonary neuroendo- 
erine carcinoma, to laryngeal neuroen- 
doerine carcinoma. They suggested 
that neuroendocrine laryrgeal carcino- 
ma be divided into three groups: well- 
differentiated neuroendccrine laryn- 
geal carcinoma (typical carcinoid), 
moderately differentiatec neuroendo- 
crine laryngeal carcinoma (atypical 
carcinoid), and poorly differentiated 
neuroendocrine laryngeal carcinoma 
(small oat cell carcinoma). Of 54 pa- 
tients in their series, 53 initially had 
misdiagnoses. Our review confirms the 
high rate of initial misdiagnosis of such 
tumors. Initial histopathoiogical misdi- 
agnosis was noted in 58.1% (22/32) of 
the cases. Poorly differentiated squa- 
mous cell carcinoma and adenocarcino- 
ma represented the most frequent er- 
rors (nine cases). In the other cases, 
melanoma, plasmacytoma, heman- 
gioendothelioma, salivary gland tu- 
mor, and acinous cell carcinoma were 
the initial diagnoses. Diagnosis was 
always corrected using either immuno- 
histochemistry or electron microscopy, 
making these studies valuable adjuncts 
in the differential diagnosis. 

Prognosis of laryngeal carcinoid neu- 
roendocrine tumor is related to the 
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Fig 4.—Recurrent arytenoid tumor. Argyrophilic intracytoplasmic granules in a few tumor cells 
(arrows). Bar indicates 10 zm (Grimelius stain, x 1000)). 
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Fig 5.—Arytenoid tumor. Numerous argyrophilic granules in all tumor cells. Bar indicates 10 um 


(Grimelius stain, x 1000). 


distinetion between typical and atypi- 
cal carcinoid tumor. In a recent review 
of neuroendocrine carcinoma of the lar- 
ynx, Ferlito et al^" described eight 
patients presenting with atypical carci- 
noid tumor. None died of tumor, and 
six are still alive free of disease. In our 
review of early arytenoid carcinoid tu- 


mor, three patients (cases 4, 8, and 30 
in the Table) presented with typical 
carcinoid tumor. Two of these are alive 
free of disease, and one is unavailable 
for follow-up. In contrast, Ferlito et 
al" suggested that the clinical behavior 
of atypical carcinoid tumor is aggres- 
sive. Of the 29 patients with atypical 
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carcinoid tumors in our review, 11 had 
local recurrence, eight preserted a 
nodal recurrence, eight presented a 
distant metastasis, and nine died ei- 
ther directly from their tumor or from 
other eauses while tumor was not con- 
trolled (Table). 

Treatment modalities varied among 
the 29 reported cases with atypical 
carcinoid tumor located m the aryte- 
noid cartilage. Radiotherapy was per- 
formed twice but never achieved local 
control. There are no studies evaluat- 
ing the use of systemic chemotherapy 
in cases of carcinoid tumor of the lar- 
ynx. However, Moertel reported a 
33% rate of objective response among 
43 patients with carcinoid tumors at 
various sites who were treated 
with a fluorouracil-streptozocin eombi- 
nation.” Four more trials using strep- 
tozocin in combination with other 
drugs in cases of diverse carcinoid 
tumor locations have been performed, 
and objective response rates have 
ranged between 23% anc 4096." Vari- 
ous surgical procedures have been uti- 
lized in the face of early atypical carci- 
noid tumors located on the arytenoid 
(Table). Total laryngectomy was per- 
formed in 17.2% (5/29) of the cases and 
always achieved local control. Partial 
laryngectomy via either an external 
approach or an endoscopic approach 
was performed in most eases (22/29). 
Local recurrence rate following partial 
laryngectomy was 40.1% (9/22). Of 
these nine patients, seven were ulti- 
mately salvaged. Such results suggest 
that conservative laryngeal surgery 
can be performed successfully in cases 
of carcinoid tumor located on the ary- 
tenoid cartilage. 

In our opinion, the main contraindi- 
cations to a partial laryngeal procedure 
are arytenoid cartilage immobility, in- 
volvement of the preepiglottic space, 
and extension of the tumor to either 
the postcricoid regien or the contralat- 
eral arytenoid cartilage via the posteri- 
or commissure. A radica! neck dissec- 
tion should be performed when 
cervical metastases are present at time 
of diagnosis. Of the 24 patients with 
initial staging of NO, six (25%) ulti- 
mately suffered lymph node metasta- 
ses. Furthermore, 83.3% (5/6) of the 
patients who suffered nodal disease 
died of disease. For these reasons, we 
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advocate an ipsilateral elective neck 
dissection, sparing the internal jugular 
vein, the 11th cranial nerve, and the 
sternocleidomastoid muscle, levels 2 
through 4, in patients initially with NO 
e. | 

Distant metastasis occurred in 
27.6% (8/29) of the reported cases of 
atypical carcinoid tumor and resulted 
in death in all patients except one. 
Distant metastasis involved mainly the 
skin (four patients) and the lung (three 
patients). The other sites, less fre- 
quently involved, were the dura, the 
liver, the pleura, the bones, the pan- 
creas, and the heart. Seven of eight 
patients with a distant metastasis pre- 
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sented either a local or a nodal 
recurrence. 

Based on our review of carcinoid 
tumors located on the arytenoid, the 
following remarks can be drawn: 
(1) Carcinoid tumors occur on the ary- 
tenoid as commonly as in the epiglottic 
or the supraglottie region. (2) The 
main presenting symptoms are sore 
throat, lump or discomfort in the 
throat, hoarseness, and pain. Dyspho- 
nia, dysphagia, and hemoptysis are 
less frequent. (3) Initial histopathologi- 
cal misdiagnosis is common. Tumors of 
the arytenoid not diagnosed as well- 
differentiated squamous cell carcinoma 
should benefit from argyrophilic stain- 
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ing, immunohistochemieal staining, 
and electron microscopy. (4) The only 
effective treatment is surgery. Partial 
laryngectomies can be performed if the 
arytenoid cartilage is mobile and the 
tumor does not involve the retrocricoid 
region or the contralateral arytenoid 
cartilage. In the face cf an atypical 
carcinoid tumor initially staged as NO, 
an ipsilateral elective cervical lymph 
chain dissection should be performed. 
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Iowa Hospitals, Iowa City, for kindly reviewing 
the English text and offering valuable 
suggestions. 
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Irreversible Unilateral Visual Loss 


due to Acute Sinusitis 


Antoine E. Tarazi, MD, Alan H. Shikani, MD 


e Extension of sphenoethmoiditis into 
the orbital apex may result in visual loss 
and ophthalmoplegia, but minimal signs of 
orbital pathology such as proptosis, che- 
mosis, or lid edema. This entity is termed 
orbital apex syndrome. The case of a 74- 
year-old woman with orbital apex syndrome 
and irreversible unilateral visual loss sec- 
ondary to bacterial sphenoethmoiditis is 
presented. This case, and our review of the 
literature, suggest that patients with symp- 
tomatic acute sphenoethmoiditis are at a 
relatively higher risk of permanent visual 
loss than those with sinusitis not involving 
the posterior ethmoid and/or sphenoid 
sinuses. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1400-1401) 


() rbital involvement by sinusitis is a 
well-recognized entity that is gen- 
erally due to direct extension of the 
infection. Visual dysfunction may coin- 
cide with or follow signs of orbital 
involvement such as proptosis, chemo- 
sis, and lid edema. Orbital apex syn- 
drome (OAS) is a rare form of compli- 
cation that classically presents with 
visual loss and ophthalmoplegia, but 
with minimal or no signs of orbital 
inflammation. The pathology starts in 
the sphenoethmoid region and extends 
into the orbital apex with subsequent 
blindness. We present a case of acute 
sphenoethmoiditis that was complicat- 
ed by monocular and irreversible visu- 
al loss in an elderly diabetic patient. 
Extensive investigation ruled out fun- 
gal or neoplastic disease. 
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REPORT OF A CASE 


A 74-year-old woman presented to the 
emergency department because of acute loss 
of vision on the right side associated with 
right-sided periorbital pain of 24 hours’ dura- 
tion. Her history was significant for con- 
trolled insulin-dependent diabetes mellitus 
for the past 6 years and right-sided headache 
of several months’ duration. She denied nasal 
discharge, fever, postnasal drip, or nasal 
congestion. Physical examination revealed a 
temperature of 36.5°C and stable vital signs. 
Ophthalmologic evaluation revealed minimal 
proptosis of the right eyelid with moderate 
ophthalmoplegia and no light perception. A 
right-sided afferent pupillary defect was not- 
ed; the anterior chamber, conjunctiva, and 
cornea were all normal. Funduscopic exami- 
nation revealed mild disk pallor without atro- 
phy, and a background of mild diabetic reti- 
nopathy that could not explain the visual 
loss. Examination of the nose with the Storz 
telescope revealed a mass in the middle 
meatus that was clinically suspected to be a 
tumor. No black or necrotic ulcers could be 
seen in the nose or palate. The rest of her 
general and neurologic examination was 
normal. 

Computed tomography and magnetic reso- 
nance imaging of the orbits revealed a mass 
involving the right sphenoid, ethmoid, and 
maxillary air cells with some degree of bony 
erosion in the posterior portion of the lami- 
nae papyracea and extension into the orbital 
apex (Fig 1). This mass had a high signal 
intensity on T2 imaging and was suspected to 
be an inflammatory process (Fig 2). Labora- 
tory work-up included a normal white blood 
cell count, with a blood glucose level of 
12.5 mmol/L. The patient was given 1 g of 
cefazolin intravenously every 8 hours. A bi- 
opsy procedure of the intranasal mass re- 
vealed acute and chronic inflammatory 
changes. No tumor or fungus could be 
identified. 

Because the ophthalmologist believed that 
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the visual loss was irreversidle, a imited 
decompression with intranasal endoscopic 
sphenoethmoidectomy was performed. 
Management also included aggressive con- 
trol of the blood glucose and intravenous 
administration of cefazolin, which was con- 
tinued for 2 weeks. The patient's vision did 
not recover postoperatively ror at the last 
follow-up, which was 2 mon:hs later. The 
intranasal endoscopic examination, on the 
other hand, showed resolutior of the parana- 
sal pathologic condition . 


COMMENT 


Orbital apex syndrome, or isolated 
visual loss with minimal inflammatory 
orbital signs caused by adjacent poste- 
rior sphenoethmoidal sinusitis, is ex- 
tremely rare. It was originally de- 
scribed by Rochon-Du Vigneaud in 
1896! and believed to be caused by 
syphilis. Trantas' in 1898 described a 
case of total ophthalmoplegia and “ocu- 
lar complications” seconcary to para- 
nasal sinusitis. In 1945, Kjoer' re- 
ported on unilateral blindness, 
ophthalmoplegia but no  prcptosis, 
caused by sphenoethmoidal sinusitis. 
Since then, only a handful of cases 
fulfilled the criteria of DAS. In the 
latest study in 1987, three cases of 
OAS were described by Slavin and 
Glaser,‘ who renamed the entity poste- 
rior orbital cellulitis. This syndrome is 
much less common than the orbital 
complications of anterior ethmoid si- 
nusitis. Chandler et al’ summarized 
the clinical spectrum cf the latter; 
these range from inflammatory orbital 
edema to orbital cellulitis, orbital and 
subperiosteal abscesses, optic neuritis, 
and cavernous sinus thrombosis. De- 
pending on the degree of involvement, 
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Fig 1.—Computed axial tomogram of the orbits demonstrating right-sided 
ethmoidal and sphenoidal sinusitis with extension into the orbital apex. 
There is seme bony erosion in the posterior portion of the laminae 
papyraceae. 


the patient may present with propto- 
sis, ophthalmoplegia, eyelid edema, 
chemosis, and possibly visual loss. 

The incidenee of permanent visual 
loss with documented orbital or sub- 
periosteal abscesses is 1596." The 
cause has been suggested to include 
vascular compromise, compression, or 
infiltration of the optic nerve. Septic 
vasculitis and increased intraorbital 
pressure have also been postulated as 
contributing factors. 

Why is the contiguous spread from 
posterior sphenoethmoiditis much less 
frequent than frem anterior ethmoidi- 
tis? Perhaps the answer lies in the 
peculiar anatomy of the interface be- 
tween the periorbita and the paranasal 
sinuses. The periosteum of the orbit is 
loosely attached to the bone anteriorly 
and may be elevated by a purulent 
collection resulting in a subperiosteal 
abscess. In contrast, the periorbita is 
thicker and more firmly attached pos- 
teriorly, providing a barrier to the 
spread of infection.* In addition, the 
sphenoid bone is thicker and hence 
more difficult to penetrate than the 
very thin anterior lamina papyracea. 
Finally, the ethmoid foramina may 
serve as a conduit for a direct spread of 
infection fram the sinuses into the or- 
bit anteriorly. 


The cause of visual loss in OAS is the 
same as in orbital cellulitis; however, 
the importance of compressive and in- 
flammatory factors is magnified be- 
cause the optic nerve is confined in the 
orbital apex and within a bony canal. 
The marked bowing of the posterior 
ethmoid air cells seen in some patients 
may further increase the compression 
of the nerve.* In the only autopsy of 
OAS reported in the literature, Kjoer 
describes marked necrosis of the proxi- 
mal segment of the optic nerve 
with severe thromboangiitis of its 
vasculature. 

The treatment of OAS as recom- 
mended by Slavin and Glaser’ is 
prompt use of intravenous antibiotics 
with early decompression and drainage 
of the sinuses. None of the reported 
cases had decompression of the optic 
nerve in the canal itself. In all the 
cases, the prognosis was very poor 
with no or very little improvement in 
vision. Whether a total decompression, 
including the optic canal in the posteri- 
or ethmoid and sphenoid areas is help- 
ful, is not clear. Corticosteroids have 
been tried but found to be ineffective.’ 

Otolaryngologists should be aware 
that patients with acute sphenoethmoi- 
ditis extending into the orbit are at a 
higher risk of permanent visual loss. 
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Fig 2.—Magnetic resonance imaging of the head showing right-sided 
maxillary and ethmoidal sinusitis. The high signal intensity en T2 imaging is 
suggestive of an inflammatory process. 


Although the prognosis is poor, ag- 
gressive surgical and medical interven- 
tion are warranted, since it is possible 
that some improvement of vision may 
occur and that the disease may spread 
to the fellow eye if left untreated. 
Complete work-up to rule out other 
treatable disease entities, such as neo- 
plasms or granulomatous disorders, is 
a must. 
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Successful Treatment of Phantosmia With 


Preservation of Olfaction 


Donald A. Leopold, MD; James E. Schwob, MD, PhD; Steven L. Youngentob, PhD; David E. Hornung, PhD; 
Herbert N. Wright, PhD; Maxwell M. Mozell, PhD 


€ A 26-year-old woman had an 8-year 
history of phantosmia in her left nostril. The 
phantosmia could be eliminated by nostril 
occlusion or cocainization of the olfactory 
epithelium on the involved side. Because 
her symptoms and testing suggested a pe- 
ripheral problem, a full-thickness “plug” of 
olfactory epithelium from under the cribri- 
form plate (including all the fila olfactoria) 
was excised. At 5 weeks postoperatively, 
the phantosmia was completely gone, and 
her olfactory ability had returned to preop- 
erative levels. Either the removal of abnor- 
mal peripheral olfactory neurons from the 
nose or the interruption of incoming signals 
to the olfactory bulb eliminated the phan- 
tosmia. This form of therapy for phantosmia 
offers an alternative to more radical proce- 
dures such as olfactory bulbectomy and 
may offer a significant sparing of olfactory 
ability. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1402-1406) 


Accepted for publication May 14, 1991. 

From the Departments of Otolaryngology (Drs 
Leopold and Wright), Anatomy and Cell Biology 
(Dr Schwob), Physiology (Drs Youngentob, Hor- 
nung, and Mozell), and the Clinical Olfactory Re- 
search Center (Drs Leopold, Schwob, Youngentob, 
Hornung, Wright, and Mozell), State University of 
New York Health Science Center, Syracuse. Dr 
Leopold is now with the Francis Scott Key Medical 
Center, Baltimore, Md. 

Presented at the 12th annual meeting of the As- 
sociation for Chemoreception Sciences, Sarasota, 
Fla, April 21, 1990. 

Reprint requests to John Hopkins Department of 
Otolaryngology-Head and Neck Surgery, Francis 
Scott Key Medical Center, 4940 Eastern Ave, Bal- 
timore, MD 21224 (Dr Leopold). 


1402 


hantosmia is the perception of a 

smell by an individual when no 
odorant molecules are present. Phan- 
tosmia, like tinnitus, frequently has 
many different qualities and may be 
continuous or episodic. Its occurrences 
can be spontaneous or they can be 
triggered by a number of intrinsic or 
extrinsic stimuli, including odorants. 
Since the perceived quality during a 
phantosmic episode often has unpleas- 
ant characteristics, its presence fre- 
quently is a major source of persistent 
annoyance detrimental to the quality 
of life for the affected individual. 

In part because the causes of phan- 
tosmia are not understood, there is no 
single accepted treatment. Indeed, in 
many cases the patient is told that 
nothing can be done, and is instructed 
to “live with the problem.” 

In 1988, however, Kaufman and co- 
workers’ reported that olfactory bulb 
ablation could be used as a successful 
treatment for unilateral phantosmia. 
Since such an approach requires a fron- 
tal craniotomy and results in the loss of 
all olfactory function on the side re- 
ceiving the operation, it obviously is 
appropriate only when the annoyance 
of the phantosmia becomes unbear- 
able. In this article we describe an 
alternative treatment to the technique 
of Kaufman et al. By using surgical 
excision of the olfactory mucosa, we 
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have been able, at least m one patient, 
to successfully resolve a unilateral 
phantosmia while still preserving ol- 
factory function. 


REPORT OF A CASE 


This 26-year-old woman’s phantosmia be- 
gan in 1981 at the age of 1€ years when she 
was in military boot camp. During her stay at 
boot camp, she was diagmosed as having 
mononucleosis. Subsequently, a right-sided 
headache and a left nostril phantosmia devel- 
oped, which often occurrec together. These 
symptoms usually appeared daily, with the 
phantosmia starting approximately 20 min- 
utes after arising in the morning. The phan- 
tosmia and headache then usually lasted for 
the remainder of the day. Further, she re- 
ported that the intensity ofboth the phantos- 
mia and the pain increased during the 3 to 4 
days before the beginning of her menstrual 
period. 

On those few days in which the phantosmia 
and headache did not begin soon after rising, 
both could be triggered by strong olfactory 
stimuli like perfume or by loud sounds like 
gunfire. Occasionally, she could abort the 
early symptoms of the phentosmia and pain 
by inducing a sneeze. This was usually ac- 
complished by using a paper clip to tickle the 
inside of her left nostril. The olfactory sensa- 
tion associated with her phantosmia was de- 
scribed as an unpleasant mixture of vinegar, 
fecal material, and rotten eggs. 

The pain associated withthe headache was 
located in the region above the right eye, and 
tended to radiate upward toward the hairline 
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and sideways to the temporal and parietal 
regions. Although the pain was usually a dull 
ache, at times it became a more intense, 
“stabbing” sensation. At least once a month 
the pain would be so intense that she was 
unable to perform her usual tasks, and intra- 
muscular narcotic injections were needed to 
reduce itsintensity. The pain was not usually 
associatec with nausea. 

Between 1981 and 1986, a number of medi- 
cal practitioners, including general practitio- 
ners, internists, otolaryngologists, and neu- 
rologists were consulted. On a number of 
occasions, she was diagnosed as having non- 
typical migraine headaches. Several electro- 
encephalograms revealed no abnormal pat- 
terns, anc she was believed to be mentally 
stable. 

The medieations prescribed included nasal 
steroid sprays, amitriptyline, verapamil, 
propranolol, atenolol, belladonna aklaloids, 
and phenytoin. None helped either the head- 
ache or the phantosmia. She also had no relief 
from a septoplasty performed in 1983. Aller- 
gy evaluations suggested that sweet yeast 
breads, like doughnuts, could bring on the 
headaches, although such foods were gener- 
ally not part of her diet. There was no signifi- 
cant allergy history in her family, and she 
had no other apparent symptoms of allergy- 
related preblems. 


CHEMOSENSORY EVALUATION 


As part of her evaluation at the Clinical 
Olfactory Research Center, State Universi- 
ty of New York Health Science Center at 
Syracuse, the physical examination revealed 
a healthy, well-nourished, well-kept young 
woman with no facial or periorbital stigmata 
or allergies. She reported smoking two packs 
of cigarettes per day. The nasal examination, 
performed with the rigid endoscope, re- 
vealed a mild anterior valvular obstruction of 
the right nostril. However, rhinomanometry 
indicated that her airflows were within the 
normal range. The nasa! mucosa was thin, 
moist, and pink. The patency of the airway 
anterior tc the olfactory region seemed ade- 
quate bilaterally. The remainder of the head 
and neck examination was unremarkable. 

Initial olfactory testing with the Odorant 
Confusion Matrix” indicated that she was hy- 
posmie in both nostrils, and performance did 
not increase or decrease significantly when 
using both nostrils together." The results of a 
taste test that utilized four suprathreshold 
solutions (sweet, salt, sour, and bitter) 
placed on the anterior lateral aspect of the 
tongue suggested that her taste abilities 
were within therange generally accepted as 
being normal. 

Imaging'studies over several years includ- 
ed three computed tomographic scans and a 
magnetic »esonance imaging study. In one 
case, a computed tomographic scan revealed 





Fig 1.— Preoperative (left) and postoperative (right) coronal computec tomographic scans of the same 
level through the nasal cavity. Notice the widened olfactory cleft in the postoperative scan. 


the presence of a right maxillary sinus reten- 
tion cyst. However, the cyst disappeared a 
few months later. All imaging studies re- 
vealed a marked narrowing of the olfactory 
cleft, especially on the left side. Since it was 
at least possible that her phantosmia might 
be related to a blockage of the access of odor- 
ant molecules to the olfactory receptors, a 
surgical opening of the olfactory cleft was 
performed endoscopically. Although the 
cleft was suecessfully widened (Fig 1), her 
olfactory ability was not notably altered, and 
the phantosmia remained. 

Further study of her phantosmia in 1988 
revealed that it could be eliminated by oc- 
cluding the left nostril, whereas closing the 
right nostril had no effect. Anesthetizing the 
olfactory receptors on the left side with a 
topical application of 0.5% cocaine in saline 
also stopped the phantosmia. As the effect of 
the anesthesia on the olfactory ability dimin- 
ished, the phantosmia returned. 


TREATMENT PARADIGMS 


In 1987, the patient was admitted to the 
hospital because of the severity of her head- 
ache. An injection of 1% lidocaine to the su- 
praorbital nerves completely relieved the 
pain. Because lidocaine temporarily elimi- 
nated the pain, steroid injection therapy of 
the supraorbital nerves was initiated. As a 
result of this therapy, her headaches were no 
longer present. The phantosmia, however, 
remained. 

Since temporarily disabling the olfactory 
receptors with cocaine transiently eliminat- 
ed the phantosmia, it was hypothesized that 
a longer-term disruption of the axonal pro- 
jections from the primary olfactory neurons 
onto the olfactory bulb might eliminate the 
phantosmia. The first attempt at disrupting 
the axonal projections involved the destruc- 
tion of the primary olfactory neurons by in- 
tranasal irrigation with zinc sulfate. This 
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particular compound was chosen because the 
results from animal studies indicated that it 
was an effective agent to disrupt mature ol- 
factory neurons and yet main:ain the healthy 
basal cell population required for regenera- 
tion.** Further, other animal studies indicat- 
ed that once regeneration has occurred, the 
perception of odor quality returns to the pre- 
treatment level (S.L. Y. and J. E.S., unpub- 
lished data). Finally, the minimal number of 
adverse side effects of the intranasal use of 
zinc sulfate as a poliomyelitis prophylaxis in 
the late 1930s suggested that it was a reason- 
ably safe compound to use in humans." 
Thus, zine sulfate seemed to offer the possi- 
bility of disrupting the axonal projections 
(and so disrupting the aberrant signals that 
were creating or triggering the phantosmia), 
while not permanently destroying this pa- 
tient’s olfactory ability. 

While under a general anesthetic, this pa- 
tient’s left nasal cavity was bathed for 15 
minutes with a 1% zinc sulfate solution. Six 
days after this procedure, there was no effect 
on either her olfactory ability or phentosmia. 
A month later, the irrigation procedure was 
repeated with a 5% solution. This second 
irrigation also had no lasting effect on either 
her olfactory ability or phantcsmia. 

With the failure of the zine sulfate treat- 
ments to affect her phantosmia, a permanent 
disruption of the olfactory epithelium was 
accomplished by excising a “plug” of olfac- 
tory epithelium from the regien of the cribri- 
form plate. By making this plug slightly larg- 
er than the cribriform plate, this excision was 
intended to sever all the fila olfactoria enter- 
ing the central nervous system from the left 
nostril. After consultation with neurosur- 
geons, and after careful and detailed discus- 
sions with the patient regarding the possibili- 
ty of cerebrospinal fluid leak and meningitis, 
the procedure was performed. A temporalis 
fascia graft was placed over the cribriform 
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Fig 2. — Representative sections of the Bouin'-fixed olfactory epithelium removed at the time of surgery. Top left 
and right and bottom left are sequential serial sections (in that order) of an area of the epithelium with abnormal 
histologic appearance. Asterisks indicate identical structures on the three sections; doubled arrowheads, the 
basal lamina. Bottom right is taken from another area of the epithelium at an unknown distance from the first. Top 
left, Stained with antiserum to the neural cell adhesion molecule (NCAM)12. Top and bottom right, Stained with 
an antiserum to the olfactory marker protein (OMP). Bottom left, Stained with monoclonal antibody 7B10 that is 
monospecific for the growth-associated protein of 43 kd molecular weight (GAP-43). All sections were immuno- 
histochemically stained using an avidin-biotinylated horseradish peroxidase-based methodology. Top left and 
right and bottom left, Note the prominent neuromata in the epithelium and lamina propria whose fibers contain 
NCAM and GAP-43 but lack OMP for the most part (an example of weak OMP staining of the neuroma is 
indicated by the arrow). Note also that neurons in this area of the epithelium, which can be identified by NCAM 
labeling, lack OMP in contrast to some other areas of the epithelium where OMP-containing olfactory neurons 





can be identified. 


plate after the olfactory tissue was excised. 
This was held in place with a small piece of 
gelatin sponge (Gelfoam), and no nasal pack- 
ing was used. There was no cerebrospinal 
fluid leakage noted either during the proce- 
dure or up to 18 months afterward. 


RESULTS 


Postoperative nasal membrane 
swelling and then inclement weather 
precluded formal testing of her olfac- 
tory ability until 5 weeks after her 
surgery. Nevertheless, she reported 
no olfactory ability in her left nostril 
immediately following the procedure 
and no subjective improvement until 
just prior to the 5-week appointment. 
At this time, the patient reported that 


her phantosmia was totally gone. 
From preoperatively to 5 weeks after 
the surgery her Odorant Confusion 
Matrix test results went from 75% to 
71% correct for the left nestril, from 
48% to 63% correct for the right nos- 
tril, and from 69% to 70% correct for 
both nostrils. 


HISTOPATHOLOGIC 
OBSERVATIONS 
AND INTERPRETATION 


The tissue removed at the time of 
surgery contained intermingled patch- 
es of olfactory and respiratary epitheli- 
um. These could be distinguished by 
conventional histologic evaluation of 
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the Bouin's-fixed tissue aud by immu- 

nohistochemical assessment using anti- 
sera directed against olfactory marker 
protein (OMP), the neural cell adhe- 
sion molecule (NCAM), and a mono- 
clonal antibody, designated 7B10, 
which is directed against the growth- 
associated protein (GAP)-43 (Fig 2). 
Staining with any one of these antibod- 
ies is an indication of the presence of 
neuronal elements (cell bodies and/or 
axons) in the tissue in question.” The 
immunologic reagents can also b2 used 
to distinguish stages in the differentia- 
tion of olfactory neurons from their 
basal cell precursors through an imma- 
ture stage, characterizec by the ex- 
pression of NCAM and GAP-48 in the 
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absence of OMP, te a fully mature 
neuron, characterized by the expres- 
sion of OMP in addition to NCAM.''" 
In this patient, the olfactory epithe- 
lium was distinetly abnormal in ap- 
pearanee by comparison with pub- 
lished descriptions" and our own 
unpublished observations. The inter- 
mingling of respiratory and olfactory 
epithelia was not surprising, since the 
patchy replacement of olfactory epi- 
thelium by respiratory epithelium has 
been reported in patients as young as 
20 years of age with no known com- 
plaint of altered olfactory function pri- 
or to death.” Additionally, in this case, 
the olfactory epithelium was generally 
only a few cell layers thick in contrast 
to normal 9n adi epithelium, which 
is usually described as thieker than 
this.“ Furthermore, OMP-containing 
(ie, mature) olfactory neurons were 
demonstrable in only some areas of the 
epithelium (Fig 2). In other areas 
where there were few or no OMP- 
containing neurons, immature olfac- 
tory neurons were abundant and could 
be identified by the expression of 
NCAM ir their cell bodies. It would be 
expected that the cell bodies of imma- 
ture olfactory neurons would also stain 
with anti-GAP-43 under conditions of 
ideal eia However, the Bouin's 
fluid used in this case provided less 
than idea! fixation for monoclonal anti- 
body 7B19, and there was some sup- 
pression ef low level staining of olfac- 
tory somata. Nevertheiess, the intense 
staining cf the nerve fibers was pre- 
served despite the fixative. Also char- 
acteristie of these areas where imma- 
ture olfaetory neurons predominate 
was a plethora of neuromata in both 
the lamina rosis and in the epitheli- 
um. The neuromata eontained both 
NCAM- and GAP-43-positive fibers in 
abundance and, to a much lesser ex- 
tent, di PA fibers (Fig 2) 
Even in areas where OMP-positive 
neurons were seen, there were neuro- 
mata both in the epithelium and below 
it, although they were not as large or 
as numerous as in areas where imma- 
ture neurons predominated (not 
shown). It is likely that these neuro- 
mata contain mainly olfactory axons, 
since GAP-43 is predominantly (al- 
though not exclusively) axonal in its 
distribution and ane trigeminal axons 


i 


in adult animals do not contain GAP- 
43," 

Taken together these histopatholog- 
ic observations offer suggestive, al- 
though indirect, evidence that in this 
case, a portion of the olfactory epitheli- 
um was not connected to the olfactory 
bulb. This interpretation is based on 
the following factors. Olfactory neuro- 
mata are prominent in both the epithe- 
lium and lamina propria in experimen- 
tal animals at long survival after 
olfactory bulb ablation," in patients 
that are persistently anosmic after 
head trauma" (J.E.S., unpublished 
electron microscopic observations), 
and in individuals with Alzheimer's 
disease." Moreover, a predominance of 
immature olfactory neurons, defined 
morphologically by the absence of cilia 
or biochemically by the lack of OMP 
expression, is also characteristic of the 
epithelium after bulb ablation" or in 
patients with persistent traumatic an- 
osmia" (J.E.S, unpublished electron 
microscopic observations). In this 
case, there are other areas where the 
population of OMP-positive neurons 
remain, and there are fewer neuroma- 
ta. Neurons in these areas are more 
likely to have innervated the bulb. 

A word of caution on these observa- 
tions is warranted. We cannot be abso- 
lutely certain that the zinc sulfate 
treatment 7 weeks preceding surgery 
had no impact on the histologic appear- 
ance of the olfactory epithelium. How- 
ever, the pathologic changes that were 
seen are typical of olfactory epithelium 
that lacks a central connection rather 
than a consequence of a locally toxic 
lesion (J. E.S and S.L.Y., unpublished 
observations). 


COMMENT 


It is remarkable that removing the 
central core of olfactory mucosa totally 
eliminated this patients phantosmia, 
while still allowing her to regain her 
presurgical olfactory ability. One pos- 
sible explanation for the effectiveness 
of this treatment at reducing the phan- 
tosmia is that the surgery removed 
neurons that were somehow generat- 
ing aberrant signals (ie, a peripherally 
generated phantosmia). Another possi- 
bility is that the central core of olfac- 
tory epithelium might have been con- 
nected to a portion of the olfactory 
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bulb that incorrectly interpreted in- 
coming signals (ie, a centrally generat- 
ed phantosmia) The histopathologic 
observations, namely the predomi- 
nance of immature neurons and the 
abundance of neuromata, suggest that 
a part of this patient's olfactory epithe- 
lium was disconnected from the bulb. 
These findings may be mcre consistent 
with the hypothesis that the phantos- 
mia was generated centrally, probably 
at the level of the bulb. The discon- 
nected areas of the epithelium proba- 
bly eould not produce eneugh activity 
in the bulb to generate a phantosmia, 
but the lack of this input to inhibitory 
cells in the bulb might allow an other- 
wise inhibited phantosmia to be ex- 
pressed. Another possible scenario 
would have the few functioning neu- 
rons in the excised central core con- 
nected to the glomeruli of the olfaetory 
bulb in an altered pattern that arose 
because glomeruli or parts of glomeruli 
were previously denervated. In any 
case, as a result of interrupting the 
incoming signals, the phantosmia was 
somehow eliminated. 

The return of the left nostril olfac- 
tory ability to presurgical levels was 
somewhat unexpected. It is possible 
that the axons of some normal olfac- 
tory receptor cells were spared during 
the surgical removal of the cribriform 
plug. The olfactory neurors connected 
via these axons to the bulb could be 
responsible for this patient's postoper- 
ative ability to identify odorants. An 
alternative hypothesis, based on the 
known regenerative capacity of the 
olfactory epithelium, would suggest 
that a regrowth and reconnection of 
newly formed receptor neurons oc- 
curred in the epithelium remaining af- 
ter excision during the 5 weeks be- 
tween the surgery anc olfactory 
testing. 

It should be recalled that before 
surgery, this patient’s nasal cavity had 
twice been irrigated with a zinc sulfate 
solution. Although olfactary testing 
did not reveal any changes im her olfac- 
tory ability after these treatments, it 
is likely that the zine sulfate resulted 
in the destruction of at ‘east some 
primary olfactory neurons. In turn, 
this destruction might have stimulated 
the basal cells to produce olfactory 
neurons at a rate faster than normal, 
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and this inereased rate of differentia- 
tion might have been continuing at the 
time of the surgery. Thus, it is at least 
conceivable that a zinc sulfate stimula- 
tion of the rate of olfactory neurogene- 
sis played some role in the recovery of 
this patient's olfactory ability. 

The improved postsurgical olfactory 
ability seen in the right nostril (from 
48% to 63%) was completely unexpect- 
ed and persisted on retesting. This 
observation could be interpreted to 
imply that aberrant signals from the 
left side inhibited olfactory response 
on the right side. Such an interpreta- 
tion is consistent with the observation 
that once the aberrant signals were 
removed, the ability of the right nostril 
to identify incoming odorant molecules 
improved. This suggestion, however, 
is highly speculative. 

It is tempting to speculate on the 
cause of this patient’s symptoms. Giv- 
en the temporal correlation of symp- 
tom onset and the bout of infectious 
mononucleosis, it is possible that these 
conditions were related to one another. 
As Pommer et al” indicate, almost any 
part of the central and peripheral ner- 
vous systems can be affected in pa- 
tients who have been infected with the 
Epstein-Barr virus. For example, en- 
cephalitis, peripheral neuritis, and oth- 
er neurologic involvements have all 
been reported to accompany infectious 
mononucleosis.” A few patients have 
complained of headaches as did this 
patient, and several cases of peripheral 
nerve palsy and paresthesia have also 
been described. Thus, it is at least 
possible that this patient’s headaches 
and/or phantosmia were related to her 
Epstein-Barr infection. If this were 
indeed the case, however, her symp- 
toms certainly were not atypical. The 
neurologic problems accompanying 
mononucleosis generally resolve in a 
few months and there are no case 
reports of pain lasting for more than 2 
years. 

Migraine was the other cause sug- 
gested by this patient’s history. In- 
deed phantosmias have been reported 
to accompany migraines, but this is not 
usually the case. ^" When migraines 
and phantosmias occur together, envi- 
ronmental smells usually trigger the 
phantosmia and the phantosmia pre- 
cedes the headaches by several hours. 


Although the migraine can last for 
some time, rarely does the phantosmia 
last longer than a few hours. In addi- 
tion, both the headaches and phantos- 
mia generally respond to antimigraine 
medications. Thus, if this patient’s 
phantosmia was related to her mi- 
graine headaches, the presenting 
symptoms were not typical. Her pain 
and phantosmia occurred together, 
and lasted for the remainder of the 
day. In addition, neither the pain nor 
the phantosmia responded to antimi- 
graine medications. 

Although it is interesting to specu- 
late about a possible relationship be- 
tween this patient's phantosmia and 
her other symptoms, it is, of course, 
not possible to draw any conclusions on 
the basis of a single case. Rather, our 
case is intended to offer another treat- 
ment option for patients with unilater- 
al phantosmia. Removing the central 
core of the olfactory epithelium has the 
attractive advantage of controlling the 
phantosmia, while potentially allowing 
the patient to maintain at least some 
olfactory function in the affected 
nostril. 


This study was supported by grant POI- 
DC00220 from the National Institutes of Health, 
Bethesda, Md. 
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Editorial Footnote 


This article deals with an extremely inter- 
esting and provocative topic. One reviewer 
urged caution in regard to publication be- 
cause this may be a "once in a lifetime" case 
that is anecdotal and noneonfirmable. There 
are two basic findings that are novel: (1) the 
immunohistochemical characterization of the 
olfactory epithelium and a consequent hy- 
pothesis about the cause of phantosmia, and 
(2) the apparently successful surgical resolu- 
tion by excising a plug of olfactory 
epithelium. 

Some of the discussion is conjectural in 
nature and includes unpublished observa- 
tions, but even though arguable, the article is 
of considerable interest. 

BYRON J. BAILEY, MD 
Galveston, Tex 
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Extensive Upper Aerodigestive Tract 
Anomalies in ‘VACTERL’ Association 
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Joseph M. Chen, MD, FRCSC; Melvin D. Schloss, MD, FRCSC; Jean-Martin Laberge, MD, FRCSC 


e Extensive upper aerodigestive tract 
anomalies are rare in newborns. When they 
occur, they are often accompanied by other 
congenital malformations. We present a 
case of a newborn who presented to the 
Montreal (Quebec; Children's Hospital with 
severe tracheoesophageal abnormalities, 
as part of vertebral, anal, cardiac, tracheal, 
esophageal, renali, and limb anomalies 
(VACTERL)association. In spite of surgical 
intervention, the patient finally succumbed 
to other congenital abnormalities. Manage- 
ment of infants with such conditions usual- 
ly involve complex reconstructive efforts, 
while prognoses remain poor due to other 
congenital defects and cardiopulmonary 


complications. 
(Arch Otolaryngol Head Neck Surg. 


1991;117:1407-1410) 


A nonrandom tendency for verte- 
bral, anal, tracheoesophageal, ra- 
dial, and renal congenital defects to 
associate together is a concept widely 
referred te as Vater association; the 
presence of three of these components 
is necessary to make this diagnosis. 
When cardiac and limb anomalies are 
also present, th - acronym VACTERL 
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(vertebral, anal, cardiac, tracheal, 
esophageal, renal, and limb anomalies) 
is used as one of the many proposed 
expansions and overlapping alterna- 
tives. This specific condition was found 
in a newborn, who presented to the 
Montreal (Quebec) Children’s Hospital 
with extensive tracheoesophageal de- 
fects, including tracheoesophageal fis- 
tula (TEF), laryngotracheoesophageal 
cleft (LTEC), and tracheal and esopha- 
geal atresias. 

These multiple malformations are 
associated with significant mortality, 
primarily due to delayed diagnosis, 
pulmonary complications, and concomi- 
tant major cardiac defects. The 
embryogenesis and management of 
upper aerodigestive anomalies are 
described. 


REPORT OF A CASE 


A baby girl was delivered at approximate- 
ly 33 weeks to a 35-year-old mother, whose 
medical history included a spontaneous abor- 
tion and a hydrocephalie stillbirth. This lat- 
est pregnancy was complicated by polyhy- 
dramnios and premature birth, with a birth 
weight of 1750 g and an Apgar score of 3/5 at 1 
and 5 minutes. Immediately after birth, the 
baby was noted to be cyanotic, with apnea, 
stridor, and a weak cry. Her airway was 
secured despite a difficult oral intubation. 

On examination, it was noted that the baby 
had several overt anomalies, including an 
imperforate anus, a hypoplastic right thumb, 
and a single umbilical artery. Further inves- 


tigations revealed a polycystie right kidney, 
truncus arteriosus, and esophageal atresia 
with TEF; the latter diagnoses were based 
on the baby's initial presentat:on and subse- 
quent nasal catheterization and plain roent- 
genographic assessment. This assortment of 
congenital malforniations satisfied the crite- 
ria of VACTERL assoeiation. 

The baby was kept intubated in anticipa- 
tion of surgery. On the fifth day after birth, 
she was taken to the operating room for 
esophageal repair and ligation of the TEF. 
In view of prior intubation difficulty, a direct 
laryngobronchoesophagoscopy was  per- 
formed. The larynx appearec grossly nor- 
mal; however, the tracheal lumen was com- 
pletely obstructed by a bony plate 
immediately beneath the cricoid cartilage. 
The posterior cricoid lamina was dehiscent; 
this defect appeared to extend distally, thus 
allowing tracheal intubation via a tracheo- 
esophageal communication. 

Through a right-sided thoracotomy, a low 
TEF was identified. The middle part of the 
esophagus was absent, and the proximal 
pouch appeared to have ended blindly near 
the thoracic inlet. This fistula was ligated and 
severed, while no attempts were made to 
reestablish esophageal continuity due to a 
long-segment defect. A gastrostomy and co- 
lostomy were fashioned to allow feeding and 
drainage. This child was subsequently trans- 
ferred to the Montreal Children’s Hospital 
for further management. 

A bronchoesophagogram anc a computed 
tomographic scan of the neck and mediasti- 
num were obtained, which supported prior 
endoscopic findings (Figs 1 and 2). An at- 
tempt to establish a more secure airway and 
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Fig 1.—Bronchoesophagogram. Top, Anteroposterior view outlining the pharyngeal pouch and the 
tracheobronchial tree. Bottom, Lateral view showing the position of the endotracheal tube, which 


enters the proximal trachea posteriorly. 
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Fig 2.—Computed tomography. Left, Upper laryngotrachea is separated from the esophagus by soft 
tissues (arrowhead). Right, A lower axial cut showing tracheoesophageal communication, with 


endotracheal tube in place (arrowhead). 


to prevent further aspiration was carried out 
on September 20, 1988. A partial LTEC and 
tracheal obstruction were readily confirmed 
with panendoscopy prior to surgery. 
Through a right oblique cervical incision 
along the anterior border of the sternocleido- 
mastoid muscle, which was retracted lateral- 
ly, the strap muscles were divided and the 
thyroid isthmus was displaced inferiorly to 
reveal a 3-cm atretic segment of the trachea 


beginning at the level of the first tracheal 
ring. Using a lateral pharyngotomy ap- 
proach with paratracheal and paraesopha- 
geal dissections, it was evident that the prox- 
imal esophagus ended in a blind pouch that 
fused with the posterior wall of the trachea 
below the atretic segment (Fig 3). 

At this point, it was believed that both the 
tracheal and esophageal defects necessitated 
major reconstructive efforts, which should 
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be postponed until a more stable cardiopul- 
monary status was achieved. A permanent 
tracheostomy was then performed by divid- 
ing the trachea below its atretic segment and 
exteriorizing the distal portion, through 
which the baby was ventilated. The proximal 
end of the tracheoesophagus represented a 
common channel created by the LTEC and 
was brought out laterally as an esophagos- 
toma for salivary diversion. 

Postoperatively, the child progressed 
well. She subsequently underwent surgery 
for a truncus anteriosus, which was techni- 
cally uncomplicated; however, she was un- 
able to be weaned off bypass due to poor 
respiratory status. The baby did not survive 
the operation and a request for an autopsy 
was denied. 


COMMENT 


Since virtually all major malforma- 
tions are nonrandomly associated, the 
lack of criteria to define limits makes 
grouping such as VACTERL seem 
somewhat arbitrary. Holder et al’ re- 
viewed 1058 cases of TEF with or 
without esophageal atresia. They have 
shown that 50% of these cases are 
associated with other congenital anom- 
alies, while the VATER complex has 
been identified in 7% of children with 
similar lesions. The pathogenetic 
mechanisms of these developmental 
misadventures have not yet been iden- 
tified or confirmed. 

Tracheoesophageal defects had been 
linked to cardiac anomalies as early as 
1906.° The mechanical pressure from 
the developing heart and anomalous 
vessels have been held responsible for 
inducing such defects.** In view of the 
high incidence of associated cardiac 
anomalies, the development of the fe- 
tus may have been influenced by exter- 
nal factors, as crucial stages in cardiac 
development coincide with those of 
tracheal and esophageal separation. 

Tracheoesophageal anomalies do not 
usually occur spontaneously in other 
mammals. However, Kalter’ and War- 
karny et al have, respectively, shown 
that various tracheoesophageal defects 
could be induced by riboflavin or vita- 
min A deficiency. 

There have been reports of familial 
incidence of various tracheoesophageal 
defects affecting siblings. No modes of 
transmission have been proposed.’ 

The development of the embryonic 
respiratory system and esophageal dif- 
ferentiation begin about the third 
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week of gestation. The respiratory 
mechanism is derived from two differ- 
ent primary anlages, epithelial and 
mesenchymal. The former is a ventral 
eaudal outgrowth of the foregut that 
parallels the developing esophagus. 
The caudal end forms the tracheal di- 
verticulum, while the cephalic end 
forms the larynx. The mesenchymal 
elements become the supporting struc- 
tures, such as cartilages, connective 
tissues, and muscles, which surround 
the endodermal tube.” 


As the tracheal diverticulum elon- 
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Fig 3. — Extensive aerodigestive anomalies. 


gates, a proliferation of endodermal 
cells appears on its lateral walls. Ro- 
senthal' was credited with the impor- 
tant observation that these cell masses 
become ridges of tissue that ultimately 
divide the foregut into tracheal and 
esophageal channels. This differentia- 
tion is completed between 34 and 36 
days after fertilization. 

All presently recognized embryolog- 
ic studies seem to indieate that inter- 
ruption in the fourth to sixth fetal 
week of events, which bear on the 
elongation and partitioning of the tra- 
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cheoesophagus, allows for malforma- 
tions to occur. 

Using a system to catalog laryngeal 
development advanced by O'Rahilly 
and Tucker" and Blumberz et al," it is 
suggested that the formation of LTEC 
results from an arrest of the cephalad 
development of the tracheoesophageal 
septum. DeLahunty and Cherry" be- 
lieved that an interruptior of this pro- 
cess may influence the fusion of the 
cricoid lamina, extending the cleft up- 
ward into the larynx. While caudal 
closure defects will determine the ex- 
tent of the cleft distal, in extreme 
instances, clefts may extend to the 
level of the carina. Simultaneously, 
segmental interruption of tracheo- 
esophageal separation leads to TEF, 

Gruenwald” stated that esophageal 
atresia occurs when the laryngotra- 
cheal tube fails to separate from the 
esophagus in the proper sequence, so 
that the rapid growth of the trachea 
caudally stretches out the common 
portion and incorporates the esopha- 
gus into the trachea at that point. 

Tracheal atresia, first reported by 
Payne in 1900," has been uniformly 
fatal unless other communications co- 
exist, and the airway is promptly se- 
cured at birth. None of the existing 
embryologic theories adequately ex- 
plain its relative rarity compared with 
esophageal atresia. 

Surgical correction of LTEC is var- 
ied according to the extent of the de- 
fect. A short-segment laryngeal cleft 
can be approached through an anterior 
laryngofissure, ^" which affords an ex- 
cellent exposure and avoids injury to 
the superior and recurrent laryngeal 
nerves. However, this approach may 
leave an unstable larynx, requiring 
stenting to maintain the anterior com- 
missure. A lateral pharyngoesopha- 
gotomy approach” allows a simulta- 
neous view of both laryngeal and 
esophageal defects, thus providing a 
superior closure of the cleft. Complete 
LTEC necessitates a combined pha- 
ryngeal and thoracic approach. Long- 
term tracheostomy and gastrostomy 
for decompression with hyperalimenta- 
tion are crucial in the success of surgi- 
cal repairs. 

Tracheal atresia is best corrected by 
primary resection and anastomosis. If 
this cannot be safely achieved with 
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various lengthening procedures, such 
as laryngeal and bronchial releases, an 
autogenous esophagus may be used as 
a temporary conduit as described by 
Fonkalsrud et al." Definitive repair 
using prosthetic tubing made of Silas- 
tic, Marlex, or Dacron has shown limit- 
ed success,” its static length and 
lumen size in a growing infant makes it 
an unattractive alternative. Others 
have proposed the use of autogenous 
esophagus’ or free jejunal graft (O. R. 
Terraza, MD, and E. H. Attia, MD. 
Unpublished observations. 1990), rein- 
forced externally by prosthetic rings to 
give structural support. Most of these 
trials have been limited to animal stud- 
les, showing variable success. 

Esophageal continuity is best estab- 
lished in esophageal atresia with pri- 
mary or staged repairs. Only rarely is 
bowel interposition necessary in long 
segment defects. 

The outstanding work of Dudrick 
and coworkers” in the field of paren- 
teral nutrition has added a new dimen- 
sion to the care of these difficult ba- 
bies. Using central or peripheral 
hyperalimentation, it is now possible 
to provide nutritional support indefi- 
nitely, maintaining a holding-pattern 
while growth and weight gain are 
achieved. Since pulmonary failure and 
major cardiac anomalies constitute the 
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primary causes of death, they should 
be addressed first prior to extensive 
surgical repairs. 

Extensive tracheoesophageal mal- 
formations are rare in newborns. Sur- 
gical corrections generally involve ma- 
jor reconstructive efforts. Poor sur- 
vival is often attributed to a 
debilitating cardiopulmonary status, in 
spite of early diagnosis and 
management. 


We give special thanks to Carmen Segreti for 
the preparation of the manuscript. 
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Incorrect Units of Measure in Magnetic Resonance Imaging Study.—In the article entitled 
"Magnetie Resonance Imaging vs Palpation of Cervical Lymph Node Metastasis" that 
appeared in the June issue of the ARCHIVES (1991;117:666-673), errors appeared in the units 


of measurement for repetition time (TR) and echo time (TE) as well as flip angle. On page 
667, column 1, the last line, the TR/TE flip angle appeared as follows: “285°/32°/8°”: it 
should have appeared as follows: “285 ms/32 ms/8?." On page 667, column 2, lines 6 and 
7, the TR/TE flip angle appeared as follows: “95° to 1262/16? to 20°/45°”: it should have 
appeared as follows: “95 to 126 ms/16 to 20 ms/45°.” 
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Obstructing Nasopharyngeal Teratoma 


in the Neonate 


A Report of Two Cases 


Leonard P. Rybak, MD, PhD; Michael F. Rapp, MD; Murray D. McGrady, MD; 
Mary R. Schwartz, MD; Philip W. Myers, MD; Laura Orvidas, MD 


e True teratomas of the nasopharynx are 
rare tumors-of the newborn. Surgical resec- 
tion is the treatment of choice. We describe 
two patients with this entity. The first pa- 
tient has undergone follow-up for over 10 
years, while the second patient was evaluat- 
ed with fine-needie aspiration and magnetic 
resonance imaging. The advantages of 
these studies and alternate surgical tech- 
niques are discussed. Of interest is the fact 
that both patients may have had central 
nervous system abnormaiities. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:1411-1415) 


he classification of teratomas can 

be confusing. The term teratoma 
is often used to describe any of four 
types of tumor that constitute tissue 
foreign to the area in which it is locat- 
ed. These include dermoids (hairy pol- 
yps), teratoids, true teratomas, and 
epignathi.” All four teratoma subdivi- 
sions are similar because they are neo- 
plasms that demonstrate growth and 
are derived from embryonic germ lay- 
ers that exhibit varying degrees of 
maturity." While it is agreed that the 
tumors in general are rare, with an 
incidence of 1:4000 for all four types 
combined, it is difficult to sort out the 
exact incidence of true teratomas of 
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the nasopharynx. The teratomas are 
composed of tissue derived from all 
three germ cell layers." For the pur- 
pose of this article, all reference to 
teratoma indicates true teratomas. 

Several theories have been offered 
to explain the origins of teratomas, 
although none adequately explain all 
clinical presentations. The twin inclu- 
sion or congenital theory, describing a 
teratoma as an incomplete twin, does 
not provide a reason for the large 
proportion of teratomas around the 
gonads. Acquired implantation sug- 
gests that a portion of skin or mucous 
membrane with attached mesodermal 
elements is included in deeper tissue 
and has been used to explain the em- 
bryogenesis of dermoids.* Another hy- 
pothesis is that germ cells might go 
astray during migration from the yolk 
sac. The most plausible postulate is 
that early in fetal development toti- 
potential cells become anatomically 
isolated and undergo unrestricted 
growth.”*” 

Most nasopharyngeal teratomas pre- 
sent with airway obstruction.*”"’ If ul- 
trasound has provided adequate warn- 
ing, airway management may be 
planned before delivery." However, 
in most cases the patient is first noted 
to have airway obstruction at birth and 
is emergently intubated while in immi- 
nent danger of asphyxiation. Polyhy- 
dramnios is reported in 30% of cervical 
teratomas, but most nasopharyngeal 
tumors do not obstruct the esophagus 
and should not interfere with prenatal 
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swallowing by the fetus. Therefore, 
such a fluid accumulation would not be 
expected routinely. 

The differential diagnosis of naso- 
pharyngeal masses in the newborn is 
composed mostly of dysontogenic neo- 
plasms. These include dermoids, chor- 
domas, craniopharyngiemas, encepha- 
lomeningoceles, gliomas, ‘ymphangio- 
mas, rhabdomyosarcomas. hemangio- 
mas, lipomas, chondromas. neurofibro- 
mas, Rathke's pouch, lymphomas, and 
sarcoma botryoides. ™* 

Complete evaluation of newborn na- 
sopharyngeal masses is viżal to deter- 
mine intracranial involvement. Com- 
puted tomographic amd/or magnetic 
resonance imaging (MRI) scans are 
usually able to indicate if the mass is 
an encephalocele or if there is a patent 
eraniopharyngeal canal with neural tis- 
sue extending into the nasepharynx. "" 
While intracranial involvement of a 
nasopharyngeal teratoma is rare, it 
has been reported." 

Needle aspiration has »een recom- 
mended for decompressien of cystic 
components and to analyze fluid for 
glucose to rule out an encephalocele.” 
Open biopsy is usually the technique 
for definitive diagnosis. Before this 
report, fine-needle aspiration (FNA) 
had not been used to obtain a diagnosis 
of nasopharyngeal teratoma. 

Definitive treatment is complete 
surgical resection. These tumors rare- 
ly recur, and, if necessary, may be 
resected a second time for persistent 
tumor. No report has been published 
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Fig 1.—Computed tomographic scan of patient 1 
showing a mass occupying the midface and dis- 
placing the surrounding bony structures. 


in the English language of a malignant 
nasopharyngeal teratoma, although an 
adult has been described with such a 
finding in the Polish literature." 

Our purpose is to describe two pa- 
tients who presented with nasopharyn- 
geal teratomas. The first patient un- 
derwent resection 10 years ago. The 
second patient was evaluated with 
MRI scan and FNA. 


REPORT OF CASES 


CASE 1. — The first patient, a 2-kg girl born 
at 38 weeks gestation, developed respira- 
tory distress requiring intubation immedi- 
ately following an uncomplicated delivery. 
Examination revealed a 3-cm multicystic 
mass replacing the hard palate. Results from 
laboratory studies, including complete blood 
cell count, serum chemistry panel, urinaly- 
sis, and lumbar puncture, showed unremark- 
able findings. The neurologic examination 
also showed normal findings. A computed 
tomographic scan was performed and re- 
vealed the mass to be occupying the midface 
region and displacing the normal bony struc- 
tures around it (Fig 1). Also noted was a 
small cystic structure between the brain pa- 
renchyma and bony calvarium in the right 
temporoparietal region. No communication 
between the palatal mass and cranium could 
be demonstrated. Otolaryngologic and neu- 
rosurgical consultations were obtained. 

A biopsy was performed at 7 days of age, 
with the histologic examination revealing a 
benign teratoma (Fig 2). One week after per- 
forming the biopsy, a definitive surgical exci- 
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Fig 3. — Approach to tumor using a Weber-Ferguson incision and splitting the hard palate. 


sion was performed. Intraoperatively, the 
mass was noted to fill the oral cavity and 
obstruct the left nasal cavity. A Weber-Fer- 
guson incision was used, and excision of the 
tumor resulted in a small cleft in the left side 
of the palate (Fig 3). The left upper anterior 
alveolar ridge was violated and two tooth 
buds were removed. Microscopieally, the re- 
seeted specimen contained cartilage, respi- 
ratory epithelium, and poorly formed dentin 
from a deciduous tooth. No evidence of ma- 
lignancy was found. 

Postoperatively, the patient did very well. 
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She was extubated the following day and 
maintained on gavage feedings via red rub- 
ber catheters that were placed through each 
nostril at surgery. Orai feedings were start- 
ed on the ninth day postoperatively, and the 
nasal red rubber catheters were removed 
after 2 weeks. She was discharged the follow- 
ing week. 

A small persistence in the nasopharynx 
was excised approximately 6 weeks later via 
an intraoral approach. Histologically, this 
again proved to be a benign teratoma. The 
previous alveolar ridge closure was revised 
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the operative approach in patient 1. 


as it overlapped sli ly. 

At 4 months of age, the patient was noted 
to have an increased head circumference. 
The computed tomographic scan confirmed 
enlargement of the cystie structure in the 
right temperoparietal region with hydro- 
cephalus. She underwent a craniotomy for 
drainage of an arachnoid cyst via cystocister- 
nostomy. This was followed 3 months later 
with a ventriculoperitoneal shunt to relieve 
hydrocephalus seeondary to aqueductal 
stenosis. 

At age 2 years. the child had the right 
esotropia cerrected by an ophthalmologist. 
This required recession of the medial rectus 
muscle and resection of the lateral rectus 
muscle. | 

By age 6 years, the palatal defect had near- 
ly elosed. However, she continued to have 
hypernasal speech and oronasal incompe- 
tency due to a small defect remaining in the 
soft palate. This was closed surgically. A 
second arachnoid cyst required shunting at 
age 7 years. | 

She is nəw 10 years old and has had no 
recurrence of the tumor. The upper lip 
notched at the original site of the incision 
(Fig 4). The child nas had ventilation tubes 
inserted forrecurrent ear infections. Her left 
maxillary incisors have not developed, and 
she is undergoing orthodontic evaluation for 
this problem. | 

CASE 2.— This patient, a 1330-g girl, was 
born at 31 weeks' gestation by emergency 
cesarean section. After labor had begun pre- 
maturely, terbutaline was administered but 
decelerations in the fetal heart rate were 
noted. The infant suffered immediate airway 
obstruetion at birth. She was intubated 
emergently and transferred to the neonatal 
high-risk nursery. She was stable with her 
airway secured. A large cystic mass was not- 
ed in the oropharynx and nasopharynx (Fig 
5). | 

Neonatal respiratory distress syndrome 
developed, requiring ventilation. During her 





Fig 5.— Patient 2 after tracheotomy with large 
mass filling oropharynx and nasopharynx. 


recovery, the child underwent a computed 
tomographie scan to evaluate the extent of 
the mass (Fig 6). No evidence of intracranial 
involvement could be found, but the skull 
base was not adequately visualized. Her res- 
piratory status eventually stabilized; 12 days 
after birth, the patient was taken to the oper- 
ating room. There, she underwent tracheot- 
omy, gastrostomy, and FNA of the mass to 
rule out an encephalocele and to obtain a 
specimen for cytologic studies. An intraoral 
open biopsy was also performed. 

The FNA had multiple clusters of glandu- 
lar cells, scant squamous epithelial cells, and 
mesenchymal elements, which included rare 
cartilage cells; individual cells in the back- 
ground were interpreted as glial cells (Fig 7). 
Histologic investigations showed the open 
biopsy specimen to contain respiratory, glial, 
intestinal, and cutaneous tissues. No imma- 
ture or malignant elements were present 
(Fig 8). 

Postoperatively, pneumonia developed 
that again required ventilatory assistance 
before resolution. She was allowed to gain 
weight for 1 month before undergoing defini- 
tive surgery. During this period, an MRI 
scan was performed to better evaluate the 
separation of the soft tissues of the mass and 
the central nervous system. Based on MRI 
findings, the infant was felt to have lissence- 
phaly, although reevaluation was recom- 
mended in 6 months due to the patient’s 
young developmental age. No evidence could 
be found of intracranial extension of the tera- 
toma (Fig 9). 

An intraoral excision of the mass was per- 
formed at age 7 weeks. The approach 
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Fig 6.—Coronal computed tomographic scan of 
patient 2 showing mass filling mictace extending 
to the base of skull. 


through the soft palate did not require a fa- 
cial incision or division of the hard palate at 
the alveolar ridge. A small portion of the 
mucosa of the soft palate was tightly adher- 
ent to the tumor and was excised with the 
mass. The huge tumor actually consisted of 
three lobes, oneextending intothe nasophar- 
ynx, one into the oral cavity, and the third 
extending into the hypopharynx to the level 
of the epiglottis. Postoperatively, she did 
well, although the soft palate separated as it 
was closed under tension (Fig 10). 

Microscopically, a variety ofmature tissue 
was visualized, including respiratory mucosa 
with cartilage, pancreas, gastrointestinal 
mucosa, squamous epithelium without skin 
appendages, choroid plexus, and glial tissue. 
A microfocal primitive neuroectodermal 
component was also present. 

The patient was decannulated at 13 weeks 
of age after her airway was evaluated by 
panendoscopy. Due to the mmlformation of 
the nasal septum from the mass effect of the 
large tumor, stents were places to assure the 
airway. The stents were remcved at the age 
of 20 weeks, and the patien^s airway was 
patent. The patient had problems with recur- 
rent pneumonia and died at home at the age 
of 7 months. 


COMMENT 


Nasopharyngeal teratomas are rare 
tumors that frequently present at 
birth, causing airway obstruction. 
They tend to arise in the basisphenoid 
region and have never been reported 
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Fig 7.—Fine-needle aspiration of patient 2 demonstrating a cluster of glandular epithelium with scant 
squamous cells and glial cells (Papanicolaous stain, x 400). 


to undergo malignant degeneration in 
the pediatric age group. While terato- 
mas are more frequently found in the 
sacrococcygeal and gonadal regions, 
some authors believe that the tumors 
originating in these areas may actually 
be of a separate origin from those in 
the nasopharynx.” 

The appearance of the patient with 
nasopharyngeal teratoma may be 
somewhat disconcerting, as it may pro- 
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Fig 8.—Open biopsy specimen with respiratory, glial, intestinal, and cutaneous tissues (hematoxylin- 
eosin, x 100). 


trude from the mouth. It may cause 
pressure changes of the bony skeleton 
by splaying the palate and midface 
laterally and deviating the nasal sep- 
tum, as was the case with our pa- 
tients." The size may cause both 
esophageal and airway obstruction. 
The use of MRI scanning in the 
evaluation of nasopharyngeal teratoma 
has only recently been reported." We 
concur that its use helps evaluate the 
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Fig 9.—Magnetic resonance imaging scan 
showing extension of mass into the hypopharynx 
and nasopharynx. There is a question of 
lissencephaly. 


separation of the central nervous sys- 
tem from that of the nasopharyngeal 
mass, although computed tomography 
is better for bony evaluation. It is 
advisable to use both scans for com- 
plete evaluation, as misdiagnosis using 
computed tomography alone has been 
reported resulting in an unnecessary 
craniotomy.” 

The use of transoral FNA of a naso- 
pharyngeal teratoma has not been re- 
ported previously, although it has been 
used to diagnose cervical teratomas.” 
The cytologic characteristics were di- 
agnostic. Fine-needle aspiration offers 
several advantages, as proven by its 
use in the diagnosis of other oral and 
pharyngeal masses.“ The procedure 
is simple, can be dane at bedside, and 
has a very low complication rate. The 
certainty of diagnosis will help decide 
the timing and route of surgery. The 
need for two stages of surgery, the 
first to provide histologic diagnosis and 
the second for resection, may be 
avoided, allowing a single anesthetic. 
The possibility of seeding of tumor 
from FNA is very unlikely.” 
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While the route of resection is ulti- 
mately determined by the loeation of 
the tumor and the surgeon's prefer- 
enee, the postoperative course would 
be expected to be less complicated if 
facial incisions could be avoided. Also, 
as seen by our first patient, the future 
tooth growth is adversely affected if a 
palatal split is performed and a tooth 
bud removed. The patient is presently 
undergoing orthodontic treatment. In 
addition, she has a cosmetic deformity 
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Fig 10.—Palate of patient 2 showing small fistula resulting from dehiscence. 


of her upper lip as a direct result of the 
surgical approach. While this does not 
bother her at the present, her lip may 
require a scar revision at a later date. 
Our second patient died because of 
her intrinsic pulmonary disease. We 
would not have expected dental com- 
plieations as severe as those of our 
first patient, since the tooth buds and 
hard palate were not surgically manip- 
ulated. Both patients suffered palatal 
dehiscences postoperatively. The pal- 
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ate of our first patient was closed with 
local flaps at a later stage, while our 
second patient's closure had not yet 
been planned at the time of her unex- 
pected death. 

Both of our patients may have had 
central nervous system anomalies. Our 
first patient required a shunt due to 
hydrocephalus, while our second pa- 
tient may have had lissencephaly. As 
stated previously, a repeated MRI 
scan was planned to verify this finding. 

In conclusion, we describe two pa- 
tients with the rare finding of true 
teratomas of the nasopharynx. We re- 
port a 10-year follow-up of our first 
patient, indicating the presence of hy- 
drocephalus as well as complications 
from the facial approach to the palate 
and nasopharynx. The first patient has 
both a cosmetic deformity of her upper 
lip and dental growth abnormalities 
secondary to the surgical approach. 

Our second patient was evaluated 
with computed tomography, MRI, and 
FNA for cytologic evaluation of the 
mass using a transoral approach. We 
agree with a previous report” that 
MRI is an excellent imaging technique 
to delineate the soft-tissue extension of 
these large tumors. Our experience 
would also indicate that FNA is a 
reliable procedure te establish a diag- 
nosis of nasopharyngeal teratoma. 
Treatment could be expedited by al- 
lowing single-stage surgical resection 
without preliminary open biopsy. 
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PATHOLOGIC QUIZ CASE 1 


LCDR Rick Lockhart, MC, USNR, Portsmouth, Va, 
3 Thomas A. Tami, MD, San Francisco, Calif 


A 59-year-old woman presented been present for atleast 1 yearandwas Excisional biopsy was performed. Rep- 


with a 1.5-cm slowly enlarging, pain- not associated with drainage or crust- resentative histopathologic sections 
less, firm nodule at the concha-meatal ing. There were no signs of local in- are presented in Figs 1 and 2. 
junction of the right ear. The mass had flammation or regional adenopathy. What is your diagnosis? 


PATHOLOGIC QUIZ CASE 2 


Derek Soohoo; David Myssiorek, MD; Larry Hirschfield, MD, New Hyde Park, NY 


A 41-year-old man presented witha 3X 3-cm mass that was nontender, the deep parotid gland, which encased 
3-year history of a right preauricular firm, and mobile. There appeared tobe the upper division of the facial nerve, 


mass, which had increased noticeably no facial nerve involvement. was removed. The histopathologic 
in size in the past year. The patient was The patient underwent a subtotal findings are illustrated in Figs 1 and 2. 
otherwise asymptomatic. parotidectomy with sparing of the What is your diagnosis? 
Physical examination revealed a facial nerve. An encapsulated tumor of 
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Figure 1. Figure 2. 


PATHOLOGIC QUIZ CASE 2 





Figure 1. Figure 2. 
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Pathologic Diagnosis: Benign der- 
mal cylindroma. 

Dermal cylindromas are benign neo- 
plasms of the epidermal structures. 
They are characterized histologically 
by well-formed oval to round nests of 
cells with numerous round cystic 
spaces filled with relatively uniform 
hyaline material. High-power exami- 
nation reveals cords of basophilic cells 
that line the periphery. Mitoses are not 
evident and atypia is absent. 

Ninety-one percent of dermal cylin- 
dromas occur in the head and neck re- 
gion, with the ear comprising 6% of 
these.' These lesions are typically 0.5- 
to 1.5-em smooth, firm, painless nod- 
ules with preservation of overlying 
skin structures. Although the major- 
ity are solitary with sporadic occur- 
rence, multiple tumors can also occur 
and are frequently familial with an 
autosomal dominant inheritance pat- 
tern. Females are affected about 
twice as frequently as males, with an 
average age at presentation of 35 
years.' While some cases have been re- 
ported following x-ray epilation of the 
scalp and facial skin irradiation for 
acne, a causal relationship has not 
been proved.^ The pathogenesis of 
dermal cylindromas remains uncer- 
tain. One theory suggests an origin 
from the apocrine glands of the pilose- 


Pathologic Diagnosis: Monomorphic 
adenoma of the parotid gland. 

There has been much confusion re- 
garding the term monomorphic ade- 
noma since it was separated on a clin- 
ical and histopathologic basis from 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


baceous apparatus,’ while isoantigen 
studies point to an eccrine differen- 
tiation.‘ 

Although the majority of these tu- 
mors are benign, rare malignant pro- 
gression has been reported.’ Differen- 
tial diagnoses include sebaceous cyst, 
tricoepithelioma, syringoma, ceru- 
menoma, nevus, neurofibroma, basal 
cell epithelioma, and adenoid cystic 
carcinoma. Of these, adenoid cystic 
carcinoma merits further consider- 
ation. Historically, adenoid cystic car- 
cinoma was widely referred to as cy- 
lindroma, leading to unnecessary con- 
fusion in the literature. While these 
two neoplasms share a similar low- 
power histologic appearance with a 
distinct cribriform pattern and central 
cystic spaces, high-power examination 
of dermal cylindromas reveals distinct 
cords of biphasic basophilic cells (pe- 
ripheral small cells, central large 
cells), hyaline basement membrane 
material, a paucity of atypia, and mod- 
erate demarcation from surrounding 
normal tissue.’ On the other hand, ad- 
enoid cystic carcinoma exhibits more 
uniform cell size with frequent atypia. 
Cystic spaces are not always present, 
and their content is a mucin material 
replacing the hyaline material of der- 
mal cylindromas.? In addition, adenoid 
cystic carcinomas demonstrate ag- 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


pleomorphic adenoma by Kleinsasser 
and Klein! in 1967. Since that time 
there have been many classifications, 
but, in general, monomorphic ade- 
noma, has come to mean the group of 
benign salivary gland tumors that are 
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gressive local spread aleng perineural 
planes. 

Treatment of dermal cylindromas is 
surgical excision with a cuff o? histo- 
logically normal tissue for adequate 
margins. Recurrence races up to 42% 
have been reported, with 50% occur- 
ring within 3 years.' Radiation therapy 
has also been utilized for extensive le- 
sions that are not amenable to surgery, 
with 4000 to 6000 cGy being the usual 
radiation dose? Because of tke high 
rate of local recurrence, interval sur- 
veillance is important te intercept ex- 
pected future lesions.'? 
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composed of a single type »f epithelium 
without the mesenchym: like stroma 
that is characteristic of pleomorphic 
adenoma. 

Most sources state that monomor- 
phic adenomas comprise less than 2% 
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of salivary gland tumors?; some series 
suggest that as much as 6% of parotid 
tumors are monomorphic adenomas.’ 
The most common sit2s for monomor- 
phic adenomas are the parotid gland 
and the upper lip. Most patients are 
older (mean age, >60 years in most se- 
ries), with a range frem the fourth to 
ninth decadesvof life.* There is a slight 
female preponderance. They usually 
appear as asymptomatic masses that 
grow slowly ower several months. 
The origin of these tumors is most 
likely the intercalated duct reserve 
cell. The-gross description of a mono- 
morphic ade is usually a well- 
circumscribed nodule with a tan- 
brown to yellow cut surface.* They may 
have cystic componen:s. These tumors 
tend to be multicentric within a given 
gland, which further separates them 
from pleomorphic adenomas. 
Histologically, most sources would 
include basal cell adenoma and cana- 
licular cell adenoma as the major sub- 
types of monomorphic adenoma. Basal 
cell adenomas (Batsakis* calls them 
basaloid since they are not from basal 
cells) are-composed of basal-like cells 
arranged in solid nests, trabecular 
cords, or tubular patterns. There is a 
distinct basement membrane and of- 
ten a palisading of cells.* This type of 
adenoma has a tendercy to appear in 
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the parotid gland? Canalicular cell 
adenomas exhibit bilayered strands or 
ribbons of columnar cells that can be 
seen with focal collections of basaloid 
cells.° These tumors have a tendency 
toward oral sites, especially the upper 
lip.’ Some classifications, such as that 
of the World Health Organization, in- 
clude Warthin's tumor and oxyphilic 
adenoma in the group of monomorphic 
adenomas; others include only basal 
cell and canalicular types’; while oth- 
ers include all benign epithelial sali- 
vary gland tumors that are not pleo- 
morphic adenomas.‘ 

There is a hypothesis that mono- 
morphic adenomas can evolve into 
pleomorphic adenomas.’ There is also 
evidence of malignant transformation 
of monomorphic adenomas.? Mono- 
morphic adenomas with a cribriform 
pattern may be confused with adenoid 
cystic carcinoma. Distinguishing cri- 
teria include the presence of an inva- 
sive margin and perineural invasion in 
the latter. In the case presented, note 
the well-circumscribed tumor without 
perineural invasion. The cells are 
monomorphic, basaloid type, in a tub- 
ulocanalicular pattern. This pattern is 
unusual in the parotid gland. 

The treatment for monomorphic 
adenomas of the parotid gland is su- 
perficial or total parotidectomy (de- 
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pending on the size and the location of 
the tumor) with preservation of the 
facial nerve. Minor glard disease is 
best removed with a small border of 
normal tissue.‘ 
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Letters to the Editor 


Indigent Care: Is It Out of Fashion? 


To the Editor. —I enjoyed the refresh- 
ing tone of Pratt's commentary on Indi- 
gent Patient Care: Then and Now in the 
May 1991 issue of the ARCHIVES. It 
seems that we as physicians are con- 
stantly in a defensive position trying 
only to delay the inevitable inroads of 
government into our practices. Perhaps 
turning back the clock is not a hopeless 
or oversimplified position. 

Those attempting to control the 
methods and cost of medicine are work- 
ing with a few simple underlying as- 
sumptions. Perhaps they are so well ac- 
cepted that they are not questioned. 
Among them are the following: First, 
health care is a “right” demanded by all 
citizens. It is not as yet a constitutional 
right, but this has not been challenged 
in the courts. It may be a moot point, 
however, if some form of state or nation- 
al health insurance is legislated. Sec- 
ond, monetary compensation is a 
“right” demanded by physicians for all 
their time and effort. This “right” is also 
demanded by suppliers of medical 
equipment, pharmaceutical companies, 
other health care “providers,” and, of 
course, the legal profession. Third, the 
financial burden of monetary compensa- 
tion for medical care is beyond the abili- 
ty of a single individual to bear. There- 
fore, fourth, the cost must be born by a 
risk pool (insurance) either private or 
government regulated. 

Perhaps the third assumption is the 
only one that has any real basis in fact. 
The first two assumptions are well ac- 
cepted. They may have their origins in 
the New Deal era beginning in the 1930s 
when the concepts of substantive due 
process and equal protection were, and 
still are, powerful tools for legislative 
and court decisions. This is perhaps 
why, as Pratt indicates, methods of 
medical practice began changing in the 
1940s. Pratt, possibly having been in 
practice during this time, may not ac- 
cept all these assumptions that lead him 
to the conclusion: “Change in the physi- 
cian's attitude from considering it a re- 
sponsibility and a privilege to care for 
the indigent patient [usually by contrib- 
uting some time at a eounty or teaching 
hospital] y" the present state where 
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such care is readily available only if it is 
to be paid for and delivered by a physi- 
cian who is often discontent with the 
monetary allowance, has made a major 
inroad on the care of the indigent.” 

To reach a solution will require con- 
cessions from all those in the health care 
system. Some attitudes of physicians 
continue to place them in a defensive 
position. The general publie views such 
attitudes as a case of patient's “rights” 
vs physician's "rights," despite the fact 
that we claim to be patient advocates. 
This is a hard pill for most of us to swal- 
low. We are making sincere efforts to 
take an offensive position. It is unlikely, 
however, that we can change the atti- 
tude of government, and most likely the 
patient's rights will be protected over 
the physician's rights. But as a highly 
privileged and skilled group, perhaps 
we can agree with Pratt that "care for 
the indigent patients was [is] the physi- 
cian’s responsibility and privilege." We 
do not have to fight against anyone but 
ourselves. Are we going to lose any- 
thing? Maybe a few bucks in the short 
term, but we will lose far more bucks 
and, more importantly, freedom to 
practice as we choose, if present atti- 
tudes continue. 


MICHAEL MORELOCK, MD 
El Centro, Calif 


Monitoring the Facial Nerve During 
Parotidectomy 


To the Editor. —Parotidectomy with 
preservation of the facial nerve is a pro- 
cedure commonly performed by many 
otolaryngologists. While there are a va- 
riety of techniques for performing a par- 
otidectomy, the techniques to monitor 
the facial nerve during this surgery 
have received little emphasis. Since 
1988, we have been using a specific 
nerve monitor (Nerve Integrity Moni- 
tor II ((NIM II], Xomed, Jacksonville, 
Fla) to intraoperatively monitor facial 
muscle electromyographic signals via 
needle electrodes placed within specific 
muscles of the face. 

The patient is prepared and draped in 
the usual fashion for parotidectomy. 
Once the sterile field is established, the 
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needle electrodes are piaced into the 
orbicularis oculi muscles as well as in the 
region of the orbicularis oris muscle. 
This takes only a few minutes to do. 
Ground electrodes are also placed. Once 
a baseline electromyogram is obtained, 
any muscle stimulus wil! subsequently 
be displayed on the viewing screen as a 
wave form. Simultaneous audible 
alarms are also activated. The surgical 
procedure then commences. As the fa- 
cial nerve is approached, the NIM ITs 
hand-held stimulator probe, with an ad- 
justable electrical stimulus range, can 
be used to monitor for the presence of 
the facial nerve. If the nerve, or sur- 
rounding tissue, is directly stimulated, 
the above signal will be registered. 
Stimulation of the nerve with a surgical 
instrument or close dissection to the tis- 
sues will also lead to an electromyo- 
graphic response. Interfering signals, 
such as the touching of two surgical in- 
struments, is also picked up by tae mon- 
itor, but these artifacts are easily distin- 
guished from true nerve stimulation. 

To date, we have performed NIM II- 
monitored surgery in over 40 patients 
who have undergone parotidectomy. 
Permanent palsies of a single branch of 
the facial nerve have developed in only 
two patients, but this was secondary to 
malignancies that required more ag- 
gressive dissection. 

We feel that the NIM II has added a 
margin of safety to our surgery by mak- 
ing it easier to monitor the facial nerve. 
We no longer have to have the nurse or 
assistant constantly monitor for gross 
facial motions. In addition, the NIM II 
is able to demonstrate when the facial 
nerve is being stretched by retraction 
during surgery; by easing tension on the 
nerve, the signal returns to normal. We 
have had no temporary palsies from re- 
traction of the facial nerve. 

We invite our colleagues to explore 
the use of the NIM II forthis surgery. 


JACK B. ANeN, MD 
SIDNEY P. LIPMAN, MD 
ROBERT T. GUELCHER, MD 
DENNIS A. SIBLY 

Erie, Pa 

WALTER THUMFART, MD 
Cologne, Germany 
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The only oral antibiotic indicated for sinusitis 


Prescribe 


UGMENTIN 


a, amoxialin/clavulonate potassium 





First-line for all the right reasons 


*Please see brief Summary of prescribing information on 

adjacen: page. Clinical success rate for sinusitis was greater SmithKime Beecham 
than 99%. Data on file, Medical Department, . t Pharmaceuticals 
SmithKline Beecham Pharmaceuticals. 


©SmithKline Beecham. 1991 Philadelphia, PA 19101 


Brief Summary of Prescribing Information 


Indications and Usage: Augmentin is indicated in the treatment of infections 
caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by 8-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by 3-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by 8-lactamase-producing strains 
of ees Sekt a aureus, E. coli, and Klebsiella Spp 
Urinary Tract Infections caused by 3-lactamase-producing strains of E. coli 
Klebsiella spp. and Enterobacter Spp 
While Augmentin is indicated only for the conditions listed above. infections 
caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 


ampicillin susceptible organisms and 3-lactamase-producing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies, to determine the causative organisms and their suscepti- 


bility » Augmentin, Should be performed together with any indicated surgical 

procedures 
Therapy = be instituted prior to obtaining the results from bacteriological 

and susceptibilit 

bility to Augmentin when there is reason to believe the infection may involve 

any of the 3-lactamase-producing organisms listed above. Once the results are 

known, therapy should be wee if appropriate SN 

Contraindications: A history of allergic reactions to any penicillin is a contraindication 

WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 

ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS 1S MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY. IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN. CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS. AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of organ 


Merge functions, including renal, hepatic and hematopoietic function. is advis- 
a 


le during prolonged therapy. 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus. ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the i cg present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 

Augmentin should not be co-administered with Antabuse” idisulfiram) 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate sp i or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin. There are. however 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response. this drug 
should be used à. pregnancy only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height 0f 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk: therefore 
caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The ny of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9% 
nausea (3%), Skin rashes and urticaria (3%), vomiting (196) and vaginitis (1%) 

The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 

The following adverse reactions have been reported for ampicillin Class 
antibiotics 
Gastrointestinal: Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis 
black "hairy" tongue. enterocolitis and pseudomembranous colitis 


Hypersensitivity reactions: Skin rashes, urticaria, angioedema, Serum sICKness- 


like reactions (urticaria or skin rash accompanied by arthritis/arthralgia. myalgia 
and frequently fever). erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur the drug should be discontinued 
unless the opinion of the physician dictates otherwise. Serious and occasional 
e hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
larnings). 
Liver: A moderate rise in SGOT. SGPT, AST. and/or ALT has been noted in patients 
treated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other porate and some cephalo- 
y 


sporins, hepatic dysfunction has been reported rarely. with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs /symp- 


toms may appear during or after therapy and they resolve completely over time 
Hemic and Lymphatic Systems Anemia, thrombocytopenia, thrombocytopenic 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy srl lato These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 
Central Nervous System: Reversible hyperactivity, agitation, anxiety, insomnia 
confusion, behavioral changes, and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one Augmentin 250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘500 tablet every eight hours 

Since both the Augmentin '250' and ‘500° tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500° tablet. Therefore, two Augmentin 
‘250' tablets should not be substituted for one Augmentin ‘500° tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections, the dose should be 40 mg/ kg/da based on the amoxicillin component 
in divided doses every eight hours. Also available as Augmentin 125 and 
250' chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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(Je) 
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port of two cases [Rybak] 1411 (De) 
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Culture-positive allergic fungal sinusitis [Manning] 174 (Fe) 

Blepharoplasty 

Extended blepharoplasty [Adamson] 606; discussion) [Ka- 
mer] 610 (Je) 

Postblepharoplasty ectropion: prevention and management 
[McGraw] 852 (Au) 

Preexcision blepharoplasty [Kamer] 995; discussion) [En- 
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eye syndrome [Becker] 789 (Jy) 
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[Tarazi] 1400 (De) 
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struction and complications [Frode!] 59* (Je) 
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Acquired immunodeficiency syndrome precautions for oto- 
laryngology head and neck surgery [Davidson] 1343 (De) 
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Mandible reconstruction with vascularize’ bone grafts: a 
histologic evaluation [Hoffman] 917 (Au: 
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Acquired immunodeficiency syndrome precautions for oto- 
laryngology head and neck surgery [Davidson] 1343 (De) 
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Smell and taste disorders, a study of 750 patients from the 
University of Pennsylvania Smell ane Taste Center 
[Deems] 519 (My) 
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gery [Noyek] 372 (Ap) 
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Hydroxyapatite cement: I. basie chemistry and histologic 
properties [Costantino] 379 (Ap) 

Hydroxyapatite cement: II. obliteration an« reconstruction 
of the cat frontal sinus [Friedman] 385 Ap) 

Bone Marrow 

Mandible reconstruction with vascularizec bone grafts: a 
histologic evaluation | Hoffman] 917 (Au. 

Bone Neoplasms 

Elevated levels of solubie interleukin 2 receptor and tumor 
necrosis factor in nasopharyngeal carcinema [Hsu] 1257 
(No) 

Histopathology of metastatic temporal bome tumors [Nel- 
son] 189 (Fe) 

Modified approach for ethmoid and anterior skull base sur- 
gery [Pinsolle] 779 (Jy) 

Primary adenocarcinoma of the temporal bene: a case with 
40-year follow-up [Carroll] 439 (Ap; 

Bone Plates 

Immediate mandibular replacement using-reconstruction 
plates [Shockley] 745; (discussion) [Meyers] 750 (Jy) 

Immediate mandibular replacement using reconstruction plates 
(facial plastic analysis and discussion) [Mevers] 750 (Jy) 

Treatment of 813 zygoma-lateralorbital complex fractures: 
new aspects [Zingg] 611 (Je) 

Treatment of 813 zygoma-lateral orbital complex fractures: 
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Bone Regeneration 

Cranial, iliac, and demineralized freeze-dried bone grafts of 
the mandible in dogs [Bach] 390 (Ap) 
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Bone Resorption 


Subject Index 1429 


Į 


Indomethacin inhibition of middle ear bone resorption [Ada- 
chi] 267 (Mr) 
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histologic evaluation [Hoffman] 917 (Au) 

Nasal reconstruction with articulated irradiated rib carti- 
lage [Murakami] 327; (discussion) [Maves] 331 (Mr) 
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Oromandibular reconstruction using microvascular compos- 
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[Urken] 733 (Jy) 
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new aspects [Zingg] 611 (Je) 


B y 

Immediate and delayed mandibular reconstruction (letter) 
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Brain Stem Auditory Evoked Potentials see Evoked Po- 
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Bacteriology of the ethmoid bullae in children with chronic 
sinusitis [Muntz] 179 (Fe) 
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Vasoconstrictors in facial plastic surgery [Millay] 160 (Fe) 

Burgess, Lawrence PA 

Facial plastic surgery awards: 1990 [Larrabee] 24 (Ja) 
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Smell and taste disorders, a study of 750 patients from the 
University of Pennsylvania Smell and Taste Center 
[Deems] 519 (My) 

Burns 


Head and neck burns: evaluation and current management 
[Osguthorpe] 969 (Se) 
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Head and neck burns: evaluation and current management 
[Osguthorpe] 969 (Se) 

Burns, Inhalation 

Crack cocaine burns of the larynx [Snyderman] 792 (J y) 
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Intracellular caleium changes associated with in vitro lym- 
phokine-activated killer and natural killer cell eytotoxic- 
ity [Burkey] 1281 (No) 

Calcium Channel Blockers 

Intracellular calcium changes associated with in vitro lym- 
phokine-activated killer and natural killer cell cytotoxic- 
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Calcium Channels 

Quinine-induced tinnitus in rats [Jastreboff] 1162 (Oc) 
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Access to care—the problem for the uninsured and under- 
insured: the view from Washington [Goldstein] 490 (My) 
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Canadian health care system [Doyle] 495 (My) 
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Oral vaccine therapy for pneumococcal otitis media in an 
animal model [Yoshimura] 889 (Au) 
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Bioelectrie properties of gerbil middle ear epithelia [de 
Serres] 416 (Ap) 
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Endoscopic carbon dioxide laser arytenoidectomy for post- 
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Transient pressure changes in the middle ear [Ostfeld] 1390 
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Carcinoid (neuroendocrine) tumor of the arytenoid [Lac- 
courreye] 1395 (De) 
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Complications following thyroid surgery [Herranz-Gonzá- 
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Drug response of head and neck tumors in native-state 
histoeulture [Robbins] 83 (Ja) 

Elevated levels of soluble interleukin 2 receptor and tumor 
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[Stephenson] 774 (Jy) 

Histopathology of metastatic temporal bone tumors [Nel- 
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Antiproliferative effects of cytokines on squamous cell car- 
cinoma [Sacchi] 321 (Mr) 

Carcinoma of the larynx: changing incidence in women [De- 
Rienzo] 681 (Je) 
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Effect of hyperbaric oxygen on growth of human squamous 
cell carcinoma xenografts [Headley] 1269 (No) 
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Effectiveness of radiotherapy with radical neck dissection 
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Esophagography and esophagoscopy (letter) [Toohill] (re- 
ply) [Nino-Murcia] 685 (Je) 

5-year results of cisplatin and fluorouracil infusion in head 
and neck cancer [Jacobs] 288 (Mr) 

Functional and phenotypic analysis of lymphocytes in head 
and neck cancer [Snyderman] 899 (Au) 

Immediate and delayed mandibular reconstruction (letter) 
[Baldwin] (reply) [Komisar] 450 (Ap) 

Interstitial laser phototherapy guided by magnetic reso- 
nance imaging for palliative treatment of nonresectable 
carcinoma: first human case report [Hunsaker] 957 (Se) 

Intracellular caleium changes associated with in vitro lym- 
phokine-activated killer and natural killer cell cytotoxic- 
ity [Burkey] 1281 (No) 

Langerhans cells related to prognosis in patients with la- 
ryngeal carcinoma [Gallo] 1007 (Se) 
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reconstruction [Haughey] 1129 (Oc) 

Magnetic resonance imaging vs palpation of cervical lymph 
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Protracted Lhermitte's sign following head and neck irra- 
diation [Thornton] 1300 (No) 

Quantitation of DNA ploidy in squamous intraepithelial 
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carcinoma [Pellitteri] 297 (Mr) 

Tumor-infiltrating lymphocytes in squamous cell carcinoma 
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Ultrasound-guided fine-needle aspiration biopsy of neck 
nodes [Baatenburg de Jong] 402 (Ap) 
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Sutureless vascular anastomosis with biocompatible heat- 
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Carotid Artery Diseases 

Irradiation: a significant risk factor for carotid atheroscle- 
rosis [Feehs] 1135 (Oc) 
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Effects of lower lateral cartilage excision on nasal tip pro- 
jection [Rich] 56 (Ja) 
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[Stephenson] 774 (Jy) 

Nasal reconstruction with articulated irradiated rib carti- 
lage [Murakami] 327; (discussion) [Maves] 331 (Mr) 

Single-stage laryngotracheal reconstruetion [Lusk] 171 (Fe) 
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Assessment of middle-ear status during experimental otitis 
media using magnetic resonance imaging [Chan] 91 (Ja) 

Hydroxyapatite cement: I. basic chemistry and histologic 
properties [Costantino] 379 (Ap) 

Hydroxyapatite cement: II. obliteration and reconstruction 
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Quincke’s edema revisited [Deutsch] 100 (Ja) 
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What happens to transplanted fat? [Meyers] 24 (Ja) 
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Mondini dysplasia is not associated with meningitis and 
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of achievement [McCollough] 1332 (De) 


1430 Arch Otolaryngol Head Neck Surg—Vol 117, December 1991 


Fellowship proliferation: Part I: impact and long-range trends 
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Otitis media with effusion in childrem: binaural hearing be- 
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Mandibular fractures in the pediatric patient [Siegel] 533 
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cancer? [Schuller] 498 (My) 

Drug response of head and neck -umors in native-state 
histoculture [Robbins] 88 (Ja) 
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in healthy newborns [ niere] 1382 (De) 

Effect on cochlear potentials of lateral semicircular canal 
destruction [Kobayashi] 1292 (No) 

Inner ear damage seconda diabetes mellitus: I. changes 
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[Yarborough] 1191 (Oc) 
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Ethics of injected collagen (letter) [Elson] 1189, (reply) 
[Yarborough] 1191 (Oc) 
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Do otolaryngologist-head neek surgeons and/or chemo- 
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and neck [Young] 769 (Jy) 
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Indigent care—now [Ward] 486 (My) 
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Postblepharoplasty ectropion: prevention and management 
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Preexcision blepharoplasty [English] 1000 (Se) 
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Cyclophosphamide 
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Indomethacin inhibition of middle ear bone resorption [Ada- 
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Decision Making 

Decision analysis in head and neck cancer (letter) [Piccirillo] 
933 (Au) 

Deglutition 

Functional results after total or near total glossectomy with 
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Charles 
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Infections 


Microbiology of chronic sinusitis in--hildren [Orobello] 980 
(Se) 


Streptococcus pneumoniae 

Bacteriology of the ethmoid bullae m children with chronic 
sinusitis [Muntz] 179 (Fe) 

Oral vaccine therapy for pneumoceccal otitis media in an 
animal model | Yoshimura] 889 (Au) 

Streptococcus pyogenes 
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Bacteriology of the ethmoid bullae in children with chronic 
sinusitis [Muntz] 179 (Fe) 
Stridor see Respiratory Sounds 
Stroboscopy, Computerized, see Image Processing, Com- 


puter- 

Students, Medical 

Fellowship proliferation: Part I: impact and long-range trends 
[Bailey] 147 (Fe); Part II, 265 (Mr) 

Submandibular Gland Neoplasms 

Adenocarcinoma [Wexler] 560 (My) 

Substance Abuse 

Crack cocaine burns of the larynx [Snyderman] 792 (Jy) 

Sucrose 

Interaction of cocaine with nasal mucosa [Jackson] 975 (Se) 

Suction 

Pseudocyst of the auricle (letter) [Young] 341 (Mr) 

Sulfonamides 

Use of prophylactic otic drops after tympanostomy tube 
insertion [Ramadan] 537 (My) 

Suppressor Cells 

Functional and phenotypic analysis of lymphocytes in head 
and neck cancer [Snyderman] 899 (Au) 

Surgery 

Cleft lip and palate surgery in La Ceiba, Honduras [Smith] 
1356 (De) 

Surgery, Operative 

Acquired immunodeficiency syndrome precautions for oto- 
laryngology head and neck surgery [Davidson] 1343 (De) 

Angiolymphoid hyperplasia with eosinophilia [Zappia] 110 
(Ja) 

Antral choanal polyp presenting as obstructive sleep apnea 
syndrome [Rodgers] 914 (Au) 

Carcinoid (neuroendocrine) tumor of the arytenoid [Lac- 
courreye] 1395 (De) 

Cervicofacial cystic hygroma: patterns of recurrence and 
management of the difficult case [Ricciardelli] 546 (My) 

Cochleosacculotomy revisited: long-term results poorer than 
expeeted [Giddings] 1150 (Oc) 

Congenital interarytenoid web [Benjamin] 1118 (Oc) 

Cranial base hemorrhage: a technique for controlling the 
uncontrollable [Cinelli] 212 (Fe) 

Decision analysis in head and neck cancer (letter) [Piccirillo] 
933 (Au) 

Discontinuous vs in-continuity neck dissection in carcinoma 
of the oral eavity [Leemans] 1003 (Se) 

Do otolaryngologist-head and neck surgeons and/or chemo- 
therapy have a role in the treatment of head and neck 
cancer? [Schuller] 498 (My) 

Effect of postoperative radiation therapy on pharyngoe- 
sophageal reconstruction with free jejunal interposition 
[Petruzzelli] 1265 (No) 

Effect on cochlear potentials of lateral semicircular canal 
destruction [Kobayashi] 1292 (No) 

Endoscopic ethmoidectomy and maxillary antrostomy in 
immunodeficient patients [Lusk] 60; (editorial footnote) 
[Bailey] 63 (Ja) 

Endoscopic repair of supraglottic laryngeal clefts [Koltai] 
273 (Mr) 

External fixation using microplates after laryngotracheal 
expansion surgery: an animal study [Zalzal] 155 (Fe) 
Facial palsy following local anesthetic infiltration for middle 

ear surgery (letter) [Raman] 341 (Mr) 

Fibrosarcoma of the head and neck: the UCLA experience 
[Mark] 396 (Ap) 

Focal myositis: a new cause for the pediatric neck mass 
[Isaacson] 103 (Ja) 

Gelfilm myringoplasty: technique for residual perforations 
[Strunk] 589 (Je) 

Great debates in otolaryngology: intranasal vs endoscopic 
ethmoidectomy [Gibson] 19 (Ja) 

Laryngeal myxoma [Sena] 430 (Ap) 

Learning curve in stapes surgery [Burgess] 1084 (Oc) 

Long-term survival after surgical resection for recurrent na- 
sopharnygeal cancer after radiotherapy failure [Fee] 1233 
(No) 

Lower trapezius flap: vascular anatomy and surgical tech- 
nique [Netterville] 73 (Ja) 

Lymphangiomatous macroglossia | Reiner] 110 (Ja) 

*Medial maxillectomy' for lateral nasal wall neoplasms [Os- 
guthorpe] 751 (Jy) 

Midline approach to larynx, pharynx, and trachea [Davis] 
1083 (Oc) 

Modified approach for ethmoid and anterior skull base sur- 
gery [Pinsolle] 779 (Jy) 

Monitoring the facial nerve during parotidectomy (letter) 
[Anon] 1420 (De) 

Nasolaerimal obstruction after inferior meatus nasal 
antrostomy [Meyers] 208 (Fe) 

Obstrueting nasopharyngeal teratoma in the neonate: a re- 
port of two cases [Rybak] 1411 (De) 

Occult surgical glove perforations in otolaryngology-head 
and neck surgery [Godin] 910 (Au) 

One-stage laryngotracheoplasty [Seid] 408 (Ap) 

Osteogenie sarcoma of the head and neck: the UCLA ex- 
perience [Mark] 761 (Jy) 

Parathyroid exploration: a review of 125 cases [Summers] 
1237 (No) 

Pathologic basis of surgery in the management of postra- 
diotherapy cervical metastases in nasopharyngeal carci- 
noma [Robbins] 1215 (No) 

Pediatric sinusitis: the role of endoscopic sinus surgery in 
cystic fibrosis and other forms of sinonasal disease [Du- 
plechain] 422 (Ap) 

Perioperative monitoring during skull base surgery [Davis] 
957 (Se) 

Primary parotid malignancies: clinical and pathologic re- 
view [Kane] 307 (Mr) 

Prognostic value of endotracheal tube-air leak following 
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tracheal surgery in children [Seid] 880 (Au) 

Prognostic variables in parotid gland caneer [Frankentha- 
ler] 1251 (No) 

Punetal oeclusion and blepharoplasty in patients with dry 
eye syndrome [Becker] 789 (Jy) 

Quality assurance indicators of the American Society for 
Head and Neck Surgery [Johnson] 844 (Au) 

Radionuclide imaging in otolaryngology-head and neck sur- 
gery [Noyek] 372 (Ap) 

Radiotherapy: mainstay in the treatment of early glottie 
carcinoma [Pellitteri] 297 (Mr) 

Rapid neurorrhaphy technique: a useful adjunct to cranial 
surgery exposure [Stiernberg] 19 (Ja) 

Revision functional endonasal sinus surgery [Scott] 17 (Ja) 

Riedel's thyroiditis [Malotte] 214 (Fe) 

Role of surgery in rhabdomyosarcoma of the head and neck 
in children [Healy] 1185 (Oc) 

Schwannomas of paranasal sinuses: case report and clini- 
copathologic analysis [Younis] 677 (Je) 

Second opinion programs: time for another opinion? [Mey- 
ers) 474 (My) 

Staging system for classifying candidates for endoscopic or 
classic sinus surgery by computed tomographic and phys- 
iologie response criteria [Toffel] 1083 (Oc) 

Standardizing neck dissection terminology: official report of 
the Academy's Committee for Head and Neck Surgery 
and Oncology [Robbins] 601 Je) 

Successful treatment of phantesmia with preservation of 
olfaction [Leopold] 1402 (De) 

Suprahyoid pharyngotomy for oropharynx cancer including 
the tongue base [Zeitels] 755 (Jy) 

Surgical management of perilymph fistulas: a new tech- 
nique [Black] 641 (Je) 

Surgical treatment of internal derangements of the tem- 
poromandibular joint: a long-term study [Wilkes] 64 (Ja) 

Thyroglossal duet remnants: preoperative evaluation and 
management [Radkowski] 1378 (De) 

Thyroidectomy under local anesthesia [Hochman] 405 (Ap) 

Transseptal fracture displacement approach for treatment 
of pituitary lesion (letter) [Jeb] 349 (Mr) 

Treatment of acute external laryngeal injuries: ‘state of the 
art’ [Schaefer] 35 (Ja) 

Treatment of facial paralysis (letter) [Ekstrand] (reply) 
[Casler] 1309 (No) 

Trichilemmal (pilar) cyst [Har-El] 446 (Ap) 

Surgery, Plastic 

— of bacteremia during nasal septoplasty [Silk] 54 
(Ja) 

Annular wedge tympanoplasty (AWT) [Strunk] 710 (Jy) 

Board certification in facial plastic surgery: a proclamation 
of achievement [McCollough] 1332 (De) 

Cervical rotation flaps for midface resurfacing [Cook] 77 
(Ja) 

Cleft lip and palate surgery in La Ceiba, Honduras [Smith] 
1356 (De) 

Clinical research in otolaryngolagy journals [Rosenfeld] 164; 
(review of literature) [Gates] 168 (Fe) 

Collagen injections: case study in the erosion of the medical 
profession [Yarborough] 270; (editorial comment) [Bai- 
ley] 272 (Mr) 

Collagen injections (letter) [Goepfert] 1189, (reply) 
[Yarborough] 1191 (Oc) 

Combined latissimus dorsi-scapular free flap in head and 
neck reconstruction [Aviv] 1242 (No) 

Composite free flaps in oromandibular reconstruction: re- 
view of the literature [Urken] 724 (Jy) 

Controlled nasal tip rotation via the lateral crural overlay 
technique [Kridel] 411 (Ap) 

Cranial, iliae, and demineralized freeze-dried bone grafts of 
the mandible in dogs [Bach] 390 (Ap) 

Current techniques in augmentation mentoplasty [Chaffoo] 
591 (Je) 

Effect of postoperative radiation therapy on pharyngoe- 
sophageal reconstruction with free jejunal interposition 
[Petruzzelli] 1265 (No) 

Effects of lower lateral cartilage excision on nasal tip pro- 
jection [Rich] 56 (Ja) 

Eikene!la infections of the headiand neck [Meyers] 836 (Au) 

Ethics of collagen injections —a rebuttal (letter) [Larrabee] 
1190, (reply) [Yarborough] 1191 (Oc) 

Ethies of injected collagen (letter) [Elson] 1189, (reply) 
[Yarborough] 1191 (Oc) 

Extended blepharoplasty [Adamson] 606; (discussion) [Ka- 
mer] 610 (Je) 

Facial plastic surgery awards: 1990 [Larrabee] 24 (Ja) 

Factors influencing palatoplasty and pharyngeal flap sur- 
gery [Senders] 542 (My) 

Fellowship proliferation: Part I: impact and long-range trends 
[Bailey] 147 (Fe); Part II, 265 (Mr) 

ne flap reconstruction of mandibular defects [Cupp] 1215 
(No) 

Head and neck burns: evaluatian and current management 
[Osguthorpe] 969 (Se) 

High-resolution three-dimensienal computerized imagery 
for quantitative facial analysis and surgical simulation 
[Chaffoo] 709 (Jy) 

Hydroxyapatite cement: I. basic chemistry and histologic 
properties [Costantino] 379 tAp) 

Hydroxyapatite cement: II. obliteration and reconstruction 
of the cat frontal sinus [Friedman] 385 (Ap) 

Hydroxyapatite ossicular prostheses: results in 150 consec- 
utive cases [Hunsaker] 589 (Je) 

Immediate and delayed mandibular reconstruction (letter) 
[Baldwin] (reply) [Komisar] 450 (Ap) 

Immediate mandibular replacement using reconstruction 
plates [Shockley] 745; (discussion) [Meyers] 750 (Jy) 

Is resident research worth supporting? [Meyers] 1332 (De) 

Latissimus dorsi donor site: current use in head and neck 
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reconstruction [Haughey] 1129 (Oc) 

Lower trapezius island musculocutaneous flap revisited: 
report of 45 cases and a unifying concept of the vascular 
supply [Urken] 502 (My) 

Mandible reconstruction with vascularized bone grafts: a 
histologic evaluation [Hoffman] 917 (Au) 

Mandibular reconstruction with a recombinant bone-induc- 
ing factor: functional, histologic, and biomechanical eval- 
uation [Toriumi] 1101 (Oc) 

Meatoplasty for endaural approach (letter) [Raman] 1060 
(Se) 


Nasal reconstruction with articulated irradiated rib carti- 
lage [Murakami] 327; (discussion) [Maves] 331 (Mr) 

Nasal tip projection: quantitative changes following rhino- 
plasty [Petroff] 783 (Jy) 

Noncontracting perichondrial cutaneous graft for nasal cu- 
taneous defects [Toffel] 1215 (No) 

Occult surgical glove perforations in otolaryngology-head 
and neck surgery [Godin] 910 (Au) 

Oromandibular reconstruction using microvascular compos- 
ite free flaps: report of 71 cases and a new classification 
scheme for bony, soft tissue, and neurologie defects 
[Urken] 783 (Jy) 

Postblepharoplasty ectropion: prevention and management 
[MeGraw] 852 (Au) 

Preexcision blepharoplasty [Kamer] 995; (discussion) [En- 
glish] 1000 (Se) 

Rapid intraoperative tissue expansion for closure of facial 
defects [Ehlert] 1043; (editorial footnote) [Bailey] 1049 (Se) 

Recent advance in auricular reconstruction [Aguilar] 1226 
(No) 

Recent advances in management of orbital trauma: recon- 
struetion and complications [Frodel] 593 (Je) 

Reconstruction of pediatric larynx and upper trachea with 
the sternohyoid rotary door flap [Eliachar] 316 (Mr) 

Rectus abdominis free flap in head and neck reconstruction 
[Urken] 857 (Au) (discussion) [Schramm] 1031 (Se) 

Sear revision [Wolfe] 200 (Fe) 

Second opinion programs: time for another opinion? [Mey- 
ers] 474 (My) 

Single-stage laryngotracheal reconstruction [Lusk] 171 (Fe) 

Submental surgery: a graduated approach to the aging neck 
[Kamer] 40 (Ja) 

imensional reconstruction of temporal bone from 
computed tomographic seans on a personal computer [Sel- 
don] 1158 (Oc) 

Transconjunctival approach to lower eyelid blepharoplasty: 
indications and techniques [Chaffoo] 1084 (Oc) 

Treatment of 813 zygoma-lateral orbital complex fractures: 
new aspects [Zingg] 611 (Je) 

Treatment of 813 zygoma-lateral orbital complex fractures: 
new aspects (facial plastic analysis and discussion) [To- 
riumi] 621 (Je) 

Triple facelift: current approach [Faivre] 47 (Ja) 

Vasoconstrictors in facial plastic surgery [Millay] 160 (Fe) 

Surgical Flaps 

Cervical rotation flaps for midface resurfacing [Cook] 77 (Ja) 

Combined latissimus dorsi-scapular free flap in head and 
neck reconstruction [Aviv] 1242 (No) 

Composite free flaps in oromandibular reconstruction: re- 
view of the literature [Urken] 724 (Jy) 

Extended blepharoplasty [Adamson] 606; (discussion) [Ka- 
mer] 610 (Je) 

Factors influencing palatoplasty and pharyngeal flap sur- 
gery [Senders] 542 (My) 

Free flap reconstruction of mandibular defects [Cupp] 1215 
(No) 

Latissimus dorsi donor site: current use in head and neck 
reconstruction [Haughey] 1129 (Oc) 

Lower trapezius flap: vascular anatomy and surgical tech- 
nique [Netterville] 73 (Ja) 

Lower trapezius island musculocutaneous flap revisited: 
report of 45 cases and a unifying concept of the vascular 
supply [Urken] 502 (My) 

Muscle transfer for laryngeal paralysis: restoration of in- 
spiratory vocal cord abduction by phrenic-omohyoid trans- 
fer [Crumley] 1113 (Oc) 

Nasal reconstruction with articulated irradiated rib carti- 
lage [Murakami] 327; (discussion) [Maves] 331 (Mr) 

Oromandibular reconstruction using microvascular compos- 
ite free flaps: report of 71 cases and a new classification 
scheme for bony, soft tissue, and neurologic defects 
[Urken] 733 (Jy) 

Reconstruction of pediatric larynx and upper trachea with 
the sternohyoid rotary door flap [Eliachar] 316 (Mr) 

Rectus abdominis free flap in head and neck reconstruction 
[Urken] 857 (Au) (discussion) [Schramm] 1031 (Se) 

Temporal factors affecting the secondary critical ischemia of 
normothermic experimental skin flaps [Babajanian] 1360 
(De) 

Surgical Staplers 

Sutureless vascular anastomosis with biocompatible heat- 
shrink tubing [Mattox] 1260 (No) 

Survival 

Do otolaryngologist-head and neck surgeons and/or chemo- 
therapy have a role in the treatment of head and neck 
cancer? [Schuller] 498 (My) 

Effectiveness of radiotherapy with radical neck dissection 
in cancers of the head and neck [Khafif] 196 (Fe) 

Fibrosarcoma of the head and neck: the UCLA experience 
[Mark] 396 (Ap) 

Long-term survival after surgical resection for recurrent na- 
sopharnygeal cancer after radiotherapy failure [Fee] 1233 
(No) 

Primary sarcomas of the major salivary glands [Luna] 302 
(Mr) 

Survival Rate 

Discontinuous vs in-continuity neck dissection in carcinoma 
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of the oral cavity [Leemans] 1003 (Se) 

5-year results of cisplatin and fluorouracil infusion in head 
and neck cancer [Jacobs] 288 (Mr) 

Primary parotid malignancies: clinical and pathologic re- 
view [Kane] 307 (Mr) 

Prognostic variables in parotid gland cancer [Frankentha- 
ler] 1251 (No) 

Radiotherapy: mainstay in the treatment of early glottic 
carcinoma [Pellitteri] 297 (Mr) 

Suture Techniques 

Laser-assisted nerve repair: laser trimming of nerve ends 
with epineural suture anastomosis [Cupp] 1083 (Oc) 

Scar revision [Wolfe] 200 (Fe) 

res 

Rapid neurorrhaphy technique: a useful adjunct to cranial 
surgery exposure [Stiernberg] 19 (Ja) 

Single-stage laryngotracheal reconstruction [Lusk] 171 (Fe) 

Swallowing see Deglutition 

Swine 

Vasoconstrictors in facial plastie surgery [Millay] 160 (Fe) 

Switzerland 


Treatment of 813 zygoma-lateral orbital complex fractures: 
new aspects [Zingg] 611 (Je) 
novioma 


Synovial sarcoma [Cramer] 224 (Fe) 
T 


T-Lymphocytes, Suppressor see Suppressor Cells 

Taste Disorders 

Smell and taste disorders, a study of 750 patients from the 
University of Pennsylvania Smell and Taste Center 
[Deems] 519 (My) 

Technetium 

Parathyroid exploration: a review of 125 cases [Summers] 
1237 (No) 

Quantitative bone and "Ga scintigraphy in the differenti- 
ation of necrotizing external otitis from severe external 
otitis [Uri] 623 (Je) 

Technetium Methylene Diphosphonate see Technetium 
Tc 99m Medronate 

Technetium Tc 99m Medronate 

Quantitative bone and Ga scintigraphy in the differenti- 
ation of necrotizing external otitis from severe external 
otitis [Uri] 623 (Je) 

Technetium Tc 99m Pertechnetate 

Radionuclide imaging in otolaryngology-head and neck sur- 
gery [Noyek] 372 (Ap) 

Technology 

Discussion/perspective of ‘beyond the "new" TNM classifi- 
cation' [Hokanson] 371 (Ap) 

Teflon see Polytetrafluoroethylene 

Temporal Bone 

Age-related morphologic changes in the human tympanic 
membrane: a light and electron microscopic study [Ruah] 
627 (Je) 

Autosomal dominant sensorineural hearing loss: pedigrees, 
audiologic findings, and temporal bone findings in 2 kin- 
dreds [Khetarpal] 1032 (Se) 

Histopathology of metastatic temporal bone tumors [Nel- 
son] 189 (Fe) 

Primary adenocarcinoma of the temporal bone: a case with 
40-year follow-up [Carroll] 439 (Ap) 

Three-dimensional reconstruction of temporal bone from 
computed tomographic scans on a personal computer [Sel- 
don] 1158 (Oc) 

Temporal Muscle 

Triple facelift: current approach [Faivre] 47 (Ja) 

Temporomandibular Joint 

Immediate mandibular replacement using reconstruction plates 
(facial plastic analysis and discussion) [Meyers] 750 (Jy) 

Surgical treatment of internal derangements of the tem- 
poromandibular joint: a long-term study [Wilkes] 64 (Ja) 

Teratoma 

Obstructing nasopharyngeal teratoma ir. the neonate: a re- 
port of two cases [Rybak] 1411 (De) 

Terminology see Nomenclature 

Texas 

Access to health care in the United States [Bailey] 481 (My) 

Thallium 

Parathyroid exploration: a review of 125 cases [Summers] 
1237 (No) 

Thallium Radioisotopes 

Radionuclide imaging in otolaryngology-head and neck sur- 
gery [Noyek] 372 (Ap) 

Thyroglossal Cyst 

Thyroglossal duct remnants: preoperative evaluation and 
management [Radkowski] 1378 (De) 

Thyroid Gland 

Radionuclide imaging in otolaryngology-head and neck sur- 
gery [Noyek] 372 (Ap) 

Thyroglossal duct remnants: preoperative evaluation and 
management [Radkowski] 1378 (De) 

Neoplasms 

Complications following thyroid surgery [Herranz-Gonzá- 
lez] 516 (My) 

Thyroidectomy 

Complications following thyroid surgery [Herranz-Gonzá- 
lez] 516 (My) 

Thyroidectomy under local anesthesia [Hochman] 405 (Ap) 

Thyroiditis 

Riedel's thyroiditis [Malotte] 214 (Fe) 

Time Factors 

Temporal factors affecting the secondary critical ischemia of 
normothermic experimental skin flaps [Babajanian] 1360 
(De) 

Treatment of facial paralysis (letter) [Ekstrand] (reply) 
[Casler] 1309 (No) 
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Tinnitus 

Quinine-induced tinnitus in rats (Jastreboff] 1162 (Oc) 

Tissue Culture 

Drug response of head and neck tumors in native-state 
histoculture [Robbins] 83 (Ja) 

Tissue Expansion 

Rapid intraoperative tissue expansion for closure of facial 
defeets [Ehlert] 1043; (editorial footnote) [Bailey] 1049 (Se) 

Tissue Transplantation 

Annular wedge tympanoplasty (AWT) [Strunk] 710 (Jy) 

Effect of postoperative radiation therapy on pharyngoe- 
sophageal reconstruction with free jejunal interposition 
[Petruzzelli] 1265 (No) 

Nasal reconstruction with articulated irradiated rib carti- 
lage [Murakami] 327; (diseussion) [Maves] 331 (Mr) 

Single-stage laryngotrachea! reconstruction [Lusk] 171 (Fe) 

Titanium 

Immediate mandibular replacement using reconstruction 
plates [Shockley] 745; (discussion) [Meyers] 750 (Jy) 

Immediate mandibular replacement using reconstruction plates 
(facial plastic analysis and discussion) [Meyers] 750 (Jy) 

Tobacco 

Third world targeted by tobacco firms (letter) [Seely]451 (Ap) 

Tobacco Smoke Pollution 

Smoke and mirrors: the reaction of most hospitals to smok- 
ing policies [Rosner] 33 (Ja) 

Tomography, X-Ray Computed 

Computed tomography of nasolacrimal duct obstruction af- 
ter endoscopic sinus surgery (letter) [Glatt] 1059 (Se) 

Endoscopie and computed tomographic findings in osti- 
omeatal sinus disease [Jorgensen] 279 (Mr) 

Improving diagnostic accuracy of cervical metastases with 
computed tomography and magnetic resonance imaging 
(letter) [Portilla] (reply) [Hillsamer] 933 (Au) 

Recent advances in the management of orbital trauma: sur- 
gical anatomy and evaluation [Frodel] 714 (Jy) 

Staging system for classifying candidates for endoscopic or 
classic sinus surgery by computed tomograph:c and phys- 
iologic response criteria [Toffel] 1083 (Oc) 

Three-dimensional reconstruction of temporal bone from 
computed tomographic scans on a personal computer [Sel- 
don] 1158 (Oc) 

Treatment of acute external laryngeal injuries: ‘state of the 
art' [Schaefer] 35 (Ja) 

Tongue 

Factors influencing palatoplasty and pharyngeal flap sur- 
gery [Senders] 542 (My) 

Latissimus dorsi donor site: current use in head and neck 
reconstruction [Haughey] 1129 (Oc) 

Lymphangiomatous macrogiossia [Reiner] 110 (Ja) 

Tongue Neoplasms 

Benign schwannoma of tongue [Talmi] 926 (Av) 

Discontinuous vs in-continuity neck dissection in carcinoma 
of the oral cavity [Leemans] 1003 (Se) 

Functional results after total or near total glossectomy with 
laryngeal preservation [Weber] 512 (My) 

Immediate and delayed mandibular reconstruction (letter) 
[Baldwin] (reply) [Komisar] 450 (Ap) 

Suprahyoid pharyngotomy for oropharynx cancer including 
the tongue base [Zeitels] 757 (Jy) 

Tonsil 

Actinomycosis in obstructive tonsillar hypertrophy and re- 
current tonsillitis [Pransky] 883 (Au) 

Tonsillar Neoplasms 

Non-Hodgkin's lymphoma (NHL) of the palatine tonsil, im- 
munoblastic type [Weil] 550 (My) 

Tonsillectomy 

Effect of steroid therapy on recovery from tonsillectomy in 
children [Catlin] 649 (Je) 

Prevention of postoperative stridor and laryngospasm with 
topical lidocaine [Staffel] 1123 (Oc) 

Tonsillitis 

Actinomycosis in obstructive tonsillar hypertrophy and re- 
current tonsillitis [Pransky] 883 (Au) 

Fine-needle aspiration in recurrent tonsillitis [Timon] 653 
(Je) 


Facial plastic surgery awards: 1990 [Larrabee] 24 (Ja) 

Trachea 

Extensive upper aerodigestive tract anomaliesin VACTERL 
association [Chen] 1407 (Be) 

Long-term problems in patients with tracheoesophageal 
puncture [Wang] 1273 (No) 

Midline approach to larynx, pharynx, and trachea [Davis] 
1083 (Oc) 

Reconstruction of pediatric larynx and upper trachea with 
the sternohyoid rotary daor flap [Eliachar] 316 (Mr) 

Tracheal agenesis (TA) (Floyd's type II) [Weil] 804 (Jy) 

Tracheal Stenosis 

External fixation using microplates after laryngotracheal 
expansion surgery: an animal study [Zalzal] 155 (Fe) 

Laryngeal airway resistance: the relationships of airflow, 
pressure, and aperture [Templer] 867 (Au) 

One-stage laryngotracheoplasty [Seid] 408 (Ap) 

Reconstruction of pediatric larynx and upper trachea with 
the sternohyoid rotary door flap [Eliachar] 316 (Mr) 

Single-stage laryngotrachealreconstruction [Lusk] 171 (Fe) 

Tracheostomal stenosis after immediate tracheoesophageal 
puneture [Ho] 662 (Je) 

Tracheoesophageal Fistula 

Endoscopic repair of supraglottic laryngeal clefts [Koltai] 
273 (Mr) 

Tracheostomy 

Laryngeal airway resistance: the relationships of airflow, 
pressure, and aperture [Templer] 867 (Au) 

Long-term problems in patients with tracheoesophageal 
puncture [Wang] 1273 (No) 

Tracheostomal stenosis after immediate tracheoesophageal 
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Congenital interzrytenoid web [Benjamin] 1118 (Oc) 
One-stage laryngotracheopiasty [Seid] 408 (Ap) 
Prognostic value of endotracheal tube-air leak following 
tracheal in children [Seid] 880 (Au) 
Single-stage laryngotracheal reconstruction [Lusk] 171 (Fe) 
Tracheal granulation tissue: a studyof bacteriology [Matt] 
538 (My) 
Treatment of acute externa! laryngeal injuries: ‘state of the 
^ art' [Schaefer] 35 (Ja) 


ransplantation 
Treatment of 818 zygoma-lateral orbital complex fractures: 
new aspects (facial plastic analysis and discussion) [To- 
riumi] 621 (Je) 
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Cranial base hemorrhage: a technique for controlling the 
uncontrollable {Cinelli} 212 (Fe) 

Cranial, iliac, and:demineraiized freeze-dried bone grafts of 
the mandible in dogs [Bach] 390 (Ap) 

Mastoid cavities grafted wi- cultured epithelium prepared 
from autologous epidermal cells toz:prevent chronic otor- 
rhea [Burgess] 957 (Se) 

Recent advances in management of orbital trauma: recon- 
struction and complications [Frodel] 593 (Je) 

Treatment of 813:zygoma-leteral orbital complex fractures: 
new aspects [Zingg] 611 Je) 
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BRIEF SUMMARY 


E CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 
INDICATIONS AND USAGE 
BIAXIN (Clarithromycin) is indicated for the treatme t mild lo moderateintections caused 
by ns i gna:ed m y gans in the conditions-listed below 





Acute bacterial exacer^atior hi bronemtis due to Haemaphilus infivensae 
Moraxella catarrhahs. oi Streptococcus pneum je 
Pneumonia due to Mycoplasma pneumor-se or Streplococ-us pneumoniae 












Uncomplicated Skin and Skin Strocture Infect Jue to Staphylococcus aureus or 
Streptococ pyogenes Abscesse jah require 1 gucal Orainage 
Recommended Dosage ns E Ee 
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WARNINGS 
CLARITHROMYCIN SHOULD NOT BE USEO IN PRESNANT WOMEN EXCEPT IN CLINICAL 
CIRCUMSTANCES WHERE NO ALTERNATIVE THERAPY I$ APPROPRIATE. IF PREGNANCY 
OCCURS WHILE TAKING 'HIS DRUG. THE PATIENT SHOULD BE APPRISED OF THE 
POTENTIAL HAZARD TO THE FETUS CLARITHROMYCIN HAS DEMONSTRATED ADVERSE 
EFFECTS ON PREGNANCY OUTCOME AND/OR FMBRYO-FETAL DEVELOPMENT IN 
MONKEYS, RATS. MICE, AND RABBITS AT DOSES THAT PRODUCED P_ASMA LEVELS 2 
TO 17 TIMES THE SERUM LEVELS ACHIEVED IN HUMANS TREATED AT THE MAXIMUM 
RECOMMENDED HUMAN DOSES. (SEE PREGNANCY) 

Pseudomembranous colitis has been reporteduwith nearly all antibacterial agents, 
including macrolides, and may range in severity trom mild to ife threatening 
Therefore, i! is importan! lo consider this diageosis in patients who present with 
diarrhea subsequent to the administration ot antibacterial agents 
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There’s Nothing Antifistimine About It. 
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ENntex LA 


PHENYLPROPANOLAMINE HCI 
GUAIFENESIN 





Better Choice 


for Sinusitis and Bronchitis. 


An effective decongestant with a proven safety profile*’” 


To open up nasal and sinus passages to relieve pain 


A moisturizing expectorant 


To thin viscous respiratory secretions and make coughs productive 


No antihistamines 
With no drying or drowsiness 


There's Nothing Antiffisfimine About It. 





ENTEX® LA (phenylpropanolamine HCl/guaifenesin) 


DESCRIPTION: Fach ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride . I5 mg 
quaifenesin 400 mg 
in a special base to provide a i prolonged therapeutic effect 

This product contains ingredients of the following therapeutic classes: 
decongestant and expectorant. 

Phenylpropanolamine hydrochloride is à decongestant having the chemical 
name, benzenemethanol, o-(1-aminoethy!)-, hydrochloride (R*,S*), (4), with 
the following structure 


Qx-- * HCI 
l I 


OH NH, 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-, with the following structure: 
OH 
oti eect 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P. compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hycroxypropyl 
cellulose, hydroxypropy! methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate. 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympalhomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 
viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent. 


ENTEX® LA (phenylpropanolamine HCI/guaifenesin) 


INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA). 
Pregnancy: Pregnancy Category C. Animal reoroduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. ENTEX LA should be given to a pregnant woman only 
if clearly needed 

Nursing Mothers: It is not known whether the drugs in ENTEX LA are 
excreted in human milk, Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance o` the drug to the mother. 
Pediatric Use: Safely and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established. 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These 
reactions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 


ENTEX® LA (phenylpropanolamine HCI/guaifenesin) 


and supportive care. If the amount ingeszed is consicered dangerous ol 
excessive, induce vomiting with ipecae syrup unless the patient is 
convulsing, comatose, or has lost the gac reflex, in which case perform 
gastric lavage using a large-bore tube. lfindicated, fcllow with activatec 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up tc 
12 hours, treatment should be continued or at least Nat length of time 
DOSAGE AND ADMINISTRATION: Adu! s and children 12 years of age 
and older—one tablet twice daily (every 12 hours); children 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours) ENTEX LA is nol 
recommended for children under 6 years of age. Tablets may be broken in 
half for ease of administration without affecting release of medication bul 
should not be crushed or chewed prior to swellowing 

HOW SUPPLIED: ENTEX LA is available 2x an orange, scored tablet coded 
with "ENTEX LA" on one side and “0149 0436 on the scor2d side. 

NDC 0149-0436-01 Bottle of 100; NDC 0149-0436-05 Bottle of 500. 
CAUTION: Federal law prohibits dispensing without prescription. 
ENXLA-Y1 FEVISED JULY 1988 
Manufactured by Eaton Laboratories, Inc., Manati, Puer o Rico 


* As with all products containing a decongestant. some patients may experience 


nervousness, insomnia, restlessness, headache nausea, or gastric irritation when 
using ENTEX LA. These reactions seldom requie discontinuaion of therapy. 


REFERENCES: 

1.Liebson I, Bigelow G, Griffiths RR, Funderbark FR. PhenvIpropanolamine: 
effects on subjective and cardiovascular variasles at recommended over-the- 
counter dose levels. J Clin Pharmacol. 1987 27:685-693. 

2.Kroenke K, Omori DM, Simmons JO, Wood DR, Meier NJ. The safety of 
phenylpropanolamine in patients with stable Hypertension. Ann Intern Med. 
1989;111:1043-1044. 

Norwich Eaton 

Norwich Eaton Pharmaceuticals, Inc. 

A Procter & Gamble Company 


Norwich, New York 13815-1709 © 199] NEPI 


Protect your practice. 
Understand the law. 


The American Medical Association 
and the National Health Lawyers Association 


present 


Physicians Survival Guide: 
Legal Pitfalls and Solutions 

























* | wrk Hee: pete, tee ae ; A "€ ES uld oin orc i: | 
of medica! practi » TE een CEU IAES 
" d E udis -to create such an authoritative broad- — 


range survey of the complex lega: 
issues facing today's physician, 
including: 
e Critical care decision-making 
e Fraud, abuse and sanctions 
e Hospital contracts 
e Malpractice 
e Antitrust law 
e Employment discrimination 
e Joint ventures pitfalls. 


Physician's Survival Guide is written 
especially for tne nonlegal profes- 
sional. It examines the issues and pro- 
vides practical guidance on avoiding 
the myriad pitfalls in the physician's 
legal environment. Is a must-read for 
practicing physicians, physician ad- 
ministrators and thes advisors. 

From quality of care, to referral 
practices, to raambursement, your 
practice environment is becoming 
more complex and more dangerous, 
with doctors facing severe monetary 
penalties and even criminal prosecu- 
tion for missteps. You can't afford to 
depend exclusively on others to pro- 
tect you and yeur practice. Arm your- 
self with the right knowledge about the 
law, your rights and your liabilities 
with Physician's Survival Guide. 


To order immediately, 
call 1-800-621-8335. 




















Please allow 4-6 weeks for delivery. 


| Cardholder's signature (A003 
D & 


9 . 
Don't wait. Understand the law! | 
Please send me Physician s Survival Guide: Legal Pitfalls and Solutions. | 
copies @ $40 (AMA Member) $ | 
copies @ $50 (Nonmember) $ name | 
Sales tax if applicable (see chart) $ Medical Education Number Title | 
TOTAL $ 

EX Department Institution | 
T] I've enclosed a check payable to: American | 

Medical Association. Addveas Citv/State/ZIP 
[-] Bill my credit card: (J Visa [C] Mastercard STATE SALES TAX (May vary by County) | 
C American Express [L] Optima IA: 4%: ID,NC.SC: 5%; NY: 5.2596; ND. WI: 5.596; AR,DC,GA,NV,WV::96; KS: 6.25 | 
NE: 6.596; AZ: 6.796; OH: 796; CA,TN: 7.2596; CT,IL: 896; WA:8.196; MN: 8.5% | 
Account No. Expiration Date Return with payment to: | oda: | 
) Order Dept. OP631091, American Medical Association, | 
Daytime phone P.O. Box 2964, Milwaukee, WI 53201-2964. | 
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CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 times 

or more* 
Cost per word $1.75 $1.55 
Minimum ad: 20 words per issue 


"In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered one 
word, each abbreviation is considered one word, 
and figures consisting of a dollar sign and five 
numerals or less are considered one word. 
Cities and states consisting of two words or 
more are counted as one word: i.e., "New York" 
and "Salt Lake City". Zip code is considered one 
word and must appear in all ads. Telephone 
number with area code is considered one word. 
When box numbers are used for replies, the 
words "Box , C/o AOTO" are to be counted 
as three words. 





Classified Display 1 Time 3 times 

or more* 
Full page $647 $558 
Two-thirds page 554 477 
One-half page 488 421 
One-third page 388 356 
One-sixth page 259 238 
Column inch 80 65 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Box Service 


Available for all ads. the cost is $20.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly mailed 
directly to you. 


Send all copy, correspondence, production 
materials and payments to: 


ARCHIVES 
OF 


Otolaryngology- 
Head & Nec 
Surgery 
Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 € 813-443-7666 





Professional Opportunities 


OTOLARYNGOLOGIST - Board-certified or 


-eligible to join busy two otolaryngologist group in 
Miami, Florida, with two fully equipped offices 
located in two prestigious hospitals. Must be fluent in 
Span-ish. Please send CV or call: Gaston de 
Cardenas, MD, Chief, Division Otolaryngology, 
Miami Children's Hospital Medical Building, 3200 
Southwest 60 Court, #207, Miami, FL 33155. (305) 
662-8316. 


Professional Opportunities 


EXPANDING TWO DOCTOR group located in the 
south seeks associate to practice general ENT with 
special interest in otology. Offices located near major 
medical center. Large referral base. Competi- 
tive salary and comprehensive benefits. Opportuni- 
ties leading to partnership. Respond to: Box #421, 
c/o AOTO. 


fis ees 
Lakeview Medical Center 


TIDEWATER VIRGINIA 


Private multi-specialty group with opening for 
BC/BE otolaryngologist. Group offer salary 
guarantee health, disability, malpractice, pen- 
sion, profit sharing plans. Central location, close 
to major metropolitan areas and beach. Send 
curriculum vitae to: 


Recruitment, Lakeview Medical Center 
2000 Meade Parkway, Suffolk, VA 23434 





BC/BE OTOLARYNGOLOGIST needed - Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong referral 
base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,000; a growing 
area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and abun- 
dant recreation including golf, tennis, mountain and 
equestrian activities. Easy access to all California's 
major metropolitan and resort areas. Please contact: 
Tulare District Hospital Physician Recruiting Office, 
P.O. Box 90112, Los Angeles, CA 90009. (800) 468- 
2687. 





— CONNECTICUT - 


Otolaryngologist — BC/BE to jcin busy, four 
member general otolaryngologist group. 
Competitive salary and solid pension benefits. 
Modern 300 plus bed hospital. Shoreline 
community — great family area/schools. 
Direct inquires and CY to: 


Box #414, c/o AOTO 









OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
Specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The 
Corvallis Clinic, PC, 3680 NW Samaritan Drive, 
Corvallis, OR 97330. 


ENT OPPORTUNITY in New York's beautiful Adi- 
rondack region! Progressive 124-bed hospital in 
upstate New York is seeking a BC/BE otolaryngolo- 
gist to join an existing general ENT practice. Spe- 
cialty interest can be considered. Early partnership 
opportunity available. Generous guaranteed income, 
start-up funds, and cash flow assistance are offered. 
NLH is located in a family oriented community with 
year-round recreation, excellent schools, and beau- 
tiful surroundings. Contact: Lyn |. Kucij, Director of 
Marketing and Development, Nathan Littauer Hospi- 
tal, 99 East State Street, Gloversville, NY 12078. 
(518) 773-5504. 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers whc wish their’ 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


Professional Opportunities 


SHOCK YOUR FAMILY and friends! Tell them you're 
looking at practicing in Fargo, North Dakota. Our 
countrypolitan lifestyle includes commutes of up to 
nine minutes, six-car traffic james, unlocked doors, 
exceptional schools, bagging the limit in fish and 
game and dangling your feet off the dock. The Dakota 
Clinic is a 150-person multi-specialty group looking 
for BC/BE otolaryngologist to join three board- 
certified otolaryngologists (one to retire soon). This 
position offers an opportunity to step into a ready 
made, high surgical volume practice witF excellent 
salary, benefits, paid malpractice insurance and 
buying in is not required. Dakota Clinic has the latest 
in technologist equipment, i.e., CT and MR scanning, 
ABR, etc. The last laugh will be yours! To receive our 
video and community/practice information kit, call 
Dick Reis at (800) 342-4926, or write: Dick Reis, 
Manager, Recruiting, Dakota Clinic, Ltd., 1702 South 
University Drive, Fargo, ND 58103. If you try us, you'll 
see why. 


OTOLARYNGOLOGY - Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No cap tation. No 
start-up costs. Two hours from Minneapolis. Beautiful 
lakes and trees; ideal for families. Call collect/write: 
Curtis Nielson (218) 828-7105 or (218) 828- 
4901.P.O. Box 524, Brainerd, MN 56401. 


ASSOCIATE WANTED IN VERMONT 


Two board-certified otolaryngologists seek associate. 
General ENT practice including nasa! allergy aad full-time 
audiology. Convenient access to excellent skiing, camping, 


fishing, water sports, and cultural activities. Close to major 
universities and colleges. Competitive salary with 
opportunity for partnership. Current CV to: Mid-Vermont 
ENT, PC, Attention: Ms. Marlene W. SmitF, Practice 
Administrator, 69 Allen Street, Suite 4, Rutland, VT 05701. 





MAINE — Prestigious colonial coastal community. 
Otolaryngologist sought for private practice with 
excellent financial guarantee package. Exceptional 
school system. Progressive medical center. 
Extraordinary sailing. Skiing, hiking, and fresh or salt 
water fishing. Beautiful farm land. Send CV to: New 
England Health Search, 63 Forest Avenue, Orono, 
ME 04473. Call: (207) 866-5680. 


ENT SURGEON: (Vascular subspecialty), BC/BE for 
solo practice in western Pennsylvania one hour from 
Pittsburgh, "America's most livable city." Outlying 
hospital of large health system. Excellent ooportunity. 
Country setting with big city accessibility. Salary 
guarantee, malpractice, benefits, rent, staff subsidy. 
CV to: Healthcare Professional Management, One 
Monroeville Center, Suite 1040, Monrosville, PA 
15146. Attention: R. Hager. 


F LO RI D A SAA ss MUS 
ologist needed to join busy practi- 
tioner in private clinic. Well established patient base, 
fee-for-service, plenty of work, and referrals upon 


arrival. New office facility, state-of-the-art hospital 
located in Gainseville, Florida. Near Orlando, Disney 
World and Atlancic coast. Send CV to: 


M. Linet, MD, P.O. Box 1192, Alachua, FL 32615 





HAWAII — For Sale: Established, general, ENT solo 
practice in urban office/hospital center in Honolulu. 
Well equipped and furnished office. Trial essociation 
9-18 months then sale. Terms. Send CV to: Box 418, 
c/o AOTO. 


WESTERN MONTANA - Opportunity for BC/BE 
general otolaryngology head and neck surgeon to 
join existing practice. Box #422, c/o AOTO. 


eat SY 





For 
All 
The 
Right 


Reasons... 






state-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to mame 2 few 
reasons. 





The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a par: of a 
dynamic community. 






Sioux Falls has a 


strong economic base, 


growing population, 
and a progressive 
education system. 






Numerous cultural 
and recreational ac- 


tivities are even more 


reasons to find cut 
more about this 2x- 


ceptional practice op- 


portunity. 









To find out more, 
contact... 


Sioux Empire 
Medical Certer 


Car’ Hinson 





1200 S. Euclid Ave. 


Suise 320 MB1 


Sioux Falls, SD 57105 
1-890-468-3333 


Dedicated physicians, 











Professional Opportunities 


FAIRFIELD COUNTY, CONNECTICUT (one hour 
from New York City). Otolaryngologist seeks BC 
otolaryngologist. Send CV: Reply Box #417, c/o 
AOTO. 


PROGRESSIVE MID-WEST 
COMMUNITY 


BC otolaryngologist to join busy general BC 
otolaryngologist or solo option with coverage in 
community of 23,000 with patient base of 100,000. 
State-of-the-art hospital and office facilities for full 
ENT specialty practice. Enjoy beautiful area lakes, 
hunting and fishing. Ski slopes within easy driving 
distance. Excellent environment for family. School 


system has achieved honors anc college provides 
post-secondary and advanced degree programs. 
Complete benefit package including competitive 
income guarantee. 
Marcia Norrie 
GREAT PLAINS REGIONAL 
MEDICAL CENTER 
601 West Leota, North Platte, NE 69103 
(800) 762-7090 





PUNTA GORDA, FLORIDA — Opportunity for BC/BE 
otolaryngologist to establish private practice in this 
Gulf Coast community located between Ft. Myers 
and Sarasota. Excellent climate and living conditions. 
Hospital will provide a competitive income guarantee 
for the first year. Adventist Health System/Sunbelt, 
2400 Bedford Road, Orlando, FL 32803. Telephone: 
(800) 327-9290. 










SUPER OPPORTUNITY, NEW YORK CITY 
to join well established private 
OTOLARYNGOLOGY practice. 
Fashionable upper east side, excellent teach- 
ing hospital affiliation. Must be BC or BE with 

outstanding references. Send CV to: 
Milton Ingerman, MD 
118 East 60th Street, New York, NY 10022 


Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 





Professional Opportunities 


CAROLINA PIEDMONT - Mountasns, lakes, 
university town, picturesque sunsets, thrilling 
whitewater rafting; challenging golf courses, Saturday 
afternoon fall football games at Tiger Stadium, 
theater, concerts, dance, music classes and much 
more. If you would be interested in staring an ENT 
practice in such a community, with a net income 
guarantee of $150,000 provided by a 160-bed 
hospital, then call: Chandler Means a: (800) 347- 
7987, Extension #1-133, for more details. Or send 
your CV to: Chandler's attention at Herris Kovacs 
Alderman, 4170 Ashford-Dunwoody Road, Suite 500, 
Atlanta, GA 30319. 



















Denver Opportunity 
Expanding ENT group seeks a BC/BE 
otolaryngologist for a diverse practice. We 
are seeking a general otolaryngolegist who 
has special interest or experieace with 
otology, allergy, or facial plastic surgery. 


Candidates should have the following: 
Excellent residency rating; academic honors; 
and foremost, the ability to provide superior 
care. 


Great opportunity for skilled, personable 
ialist. 
— Please send CV to: 
PERSONNEL ADMINISTRATOR 
P.O. BOX 10764, DENVER, CO 80210 


KANSAS CITY, MISSOURI - Solo practitioner 
seeking BC/BE otolaryngologist to join busy surgi- 
cal practice. Prime location adjacent to major metro- 
politan hospital. Good expansion ard outreach 
potential. Emphasis now on otology, endoscopic 
sinus surgery, laryngology and head & neck surgery. 
Buy out arrangements from the beginnimg available 
to qualified person. Call or send CV te: Robert L. 
Rogers, MD, 6420 Prospect T401, Kansas City, MO 
64132-1186. (816) 361-5858. 


Group Health Association, one of 
Washington, D.C.'s most respected 
names in the health mcintenance 
field, is recruiting 


OTOLARYNGOLOGIST- 
HEAD AND NECK 
SURGEONS 


Group Health Association is a mocsl 
of excellence in primary and spe- 
cialty care. Our 200+ staff physicians 
provide care for more than 155,080 
members in nine mocern, well- 
equipped multispecialhy medical 
centers and in the area's finest com- 
munity hospitals. With the support of 
professional associates, you will mcn- 
age varied, professionally stimulat- 
ing caseloads. 


A competitive salary and outstand- 
ing benefits package that includes 
vacation, sick lecve, and extensive 
insurance coverage (malpractice, 
life, retirement, disability, dental) cre 
offered. We also cover hospital/ 
licensing fees, professional society 
dues and continuing educatien 
expenses. 


Innovative and ambitious professicn- 
als with board certification or eligibil- 
ity and with broad experience in 
general ORL, head ond neck, 
otology, and trauma are encour- 
aged to apply. Please send c.v. or 
call Mary C. Hines, Physician 
Recruiter, on 1-800-336-1442 or, in 
the D.C. Metro area, (202) 364-7442. 


Turner Bledsoe, MD, Medical Directcr 
GROUP HEALTH ASSOCIATION 
4301 Connecticut Avenue, N.W. 
Washington, D.C. 20008 


An Equal Opportunity Employer 





COLORADO OTOLARYNGOLOGY 


OTOLARYNGOLOGIST WESTERN MASSACHUSETTS 


BC/BE The Northeast Permanente Medical Group (NPMG) is seeking a board- 


certified or board-eligible otolaryngologist to join their medical pro- 
Excellent opportunity to join | gram in Western Massachusetts. 


a thriving two-person prac- NPMG is a multi-specialty group practice structured as a professional 
tice in beautiful northwest corporation. We are the exclusive provider of health care services for 
Denver suburb at the foot Kaiser Foundation Health Plan, Inc. 

of the Rocky Mountains. 


This opportunity offers: 
Guaranteed competitive Competitive salary and benefit programs. 


salary with Incentives and Membership in a 40-physician group. 
isk yeaa FokS pasaga Rapidly growing prepaid membership. 
eaaing to early parinersnip. An environment that encourages innovative epproactes to 


; health care delivery. 
Lovely office located on Group paid full coverage malpractice insurance 
campus of 400-bed acute PP acta | 


care hospital that is state- Western Massachusetts affords numerous educational, 


Aa. , ye recreational and cultural opportunities, as well as easy 
Vies all specialties access to Boston and New York. 


Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
send CV to: NPMG Regional Office 
76 Batterson Park Road @ P.O. Box 4011 m Farmington, CT 06034-4011 
Box #420, c/o AOTO. 


An equal opportunity/affirmative action employer 





Professional Opportunities GUTHRIE 
NEWLY ESTABLISHED tenure track position in 


otolaryngology department for researcher with 
demonstrated interest and abilities in cochlear and/or 
vestibular physiology. This is a research title series 


position. Salary commensurate with experience. Guthrie Clinic 


Please send CV to: Raleigh Jones, MD, Chief, 
Division of Otolarynghology, Room C-236, University 
of Kentucky Medical Center, Lexington, KY 40536- 
0084. 


CENTRAL OHIO - Otolaryngologist wanted 
to join expanding ENT solo practices. Interest in 
lasers, head and neck surgery, and oncology 
preferred. Excellent nursing staff. Perfect for 
BC/BE ENT family person desiring good call 
schedule. Opportunity is located in a town with 


Otolaryngologist 

Board Certified/Eligible Otolaryngologist needed as associate to 
join an active 3 physician Section of Otolaryngology, practicing 
all aspects of modern otolaryngology. This 230 physician multi- 
specialty clinic serves as a referral center for surrounding areas 
of northeastern Pennsylvania and the southern tier of New York 
State. 


40,000 population and a drawing area of 
270,000. Easy access to major metropolitan 
areas. Generous salary with full benefits and 
partnership. Equal opportunity employer. Call or 
write Jim Ransom, P.O. Box 1221, Bend, OR. 
97709. Telephone (800) 323-1732 


Affiliated with progressive 366 bed hospital. State-of-the-art 
diagnostic and operative equipment available. Medical school 


teaching affiliation provides a stimulating environment. Area 
provides attractive living conditions with ample seasoral recrea- 
tion opportunities. Easy access to major metropolitian areas. 
practice in suburban Philadelphia. Practice Excellent salary and fringe benefits. 

encompasses all phases of ENT. Send CV to: Janis 
Diamond, 1846 Watson Road, Abington, PA 19001. Respond with curriculum vitae to: 





OTOLARYNGOLOGY - BC/BE to join busy ENT 





CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist to 
join practice. Opportunity in beautiful 40,000 popu- 
lation town with drawing area in excess of 250,000. 


Ray F. Garman, M. D. 
Medical Director 


State-of-the-art hospital and office facilities for full Guthrie Clinic 

ENT specialty practice. Generous salary with full ben- Sayre, Pennsylvania 18840 
efits and bonuses with partnership in two years. ] 

Equal opportunity employer. Call or write: Central 1-800-724-1295 


Kansas ENT Associates, PA, 909 East Wayne, 
Salina, KS 67401. Telephone: (913) 823-7225. A member of the Guthrie Healthcare System 
PLEASE NOTE - Address replies to box number 
ads as follows: Box number , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 











Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeai problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities fer basic and/or clin- 
ical research are available and 
encouraged. Over 27000 surgical 


procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngolegy Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 















and Skull Base 
Surgery Fellowships 


Ava 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is offered by 
the Michigan Ear Institute in con- 
junction with Providence Hospital, 
Southfield, Michigan. Two positions 
are available annually for a period 
of one year commencing July 1st of 
each year. 


A strong otology residency training 
experience is required and the 
candidate must be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 


For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, MI 48018 
(313) 476-4622 

FAX: (313) 476-7390 


1991-1992 


Fellowship Position in 
FACIAL PLASTIC AND RECONSTRUCTIVE SURGERY 


Division of Otolaryngology/Head & Neck Surgery 
Stanford University Medical Center 


Palo Alto VA Medical Center 


Palo Alto, California 


AAFPRS approved Fellowship in Facial Plastic and Reconstructive Surgery is 
available for applications; the closing date is January 15, 1992. 


The Fellowship begins July 1, 1992 for a one year period. Emphasis is 
placed on both aesthetic and reconstructive surgery of the face and 


neck; a research project is encouraged. Salary is approximately $30,000 


per year and the candidate must be eligible for or possess a valid 
California state-license and be an American citizen. 


AFFIRMATIVE ACTION/EQUAL OPPORTUNITY EMPLOYER 


Forfurther information, please contact: 


Richard L. Goode, MD, Preceptor 


STANFORD UNIVERSITY MEDICAL CENTER 
Division of Otolaryngology/Head & Neck Surgery 
300 Pasteur Drive, R135B 





Stanford, California 94305-5328 


(415) 725-6500 










Otology, Neurotology 





Professional Opportunities 


BUSY TWO PERSON group locatec in the mid- 


south seeks associate to practice general ENT with 
special interest in facial plastic surgery. Multiple 
locations, fully equipped, large referral base from four 
state area. Competitive salary and comprehen- 
sive benefits. Partnership opportunities. Contact: 
Thomas E. Long, MD; Rande H. Lazar, MD, 791 
Estate, Memphis, TN 38120. 


Fellowships 


RESEARCH FELLOWSHIF position available. 


Research Fellowship at Memorial Sloan-Kettering 
Cancer Center full-stipend will be provided for 
resident in-training (at any leve!) ina currently 
approved United States surgery program. The 
individual should have interest in pursuing a career in 
academic Head and Neck Surgery. Research 
position will be for one year beginning July 1, 1992. 
Opportunities will be tailored tc the interest of 
individual applicants and mav inciude research in 
molecular biology, genetics, tumor biology, 
immunology, and carcinogenesis. Interested 
individuals should send curriculum vitae to: Stimson 
P. Schantz, MD, Head and Neck Surgery Service, 
Memorial Sloan-Kettering Cancer Center, 1275 York 
Avenue, New York, NY 10021. 


Faculty Positions 


PEDIATRIC OTOLARYNGOLOGIST - Recruiting 
full-time academic faculty position in pediatric oto- 
laryngology at Children’s Hospital & Medical Center 
and University of Washington Schoo! of Medicine. 
Responsibilities include patent care, residency 
teaching and clinical/basic science research. Chil- 
dren's Hospital & Medical Center and the University 
of Washington Schoo! of Medicine are affirmative 
action/equal employment opoortunity- employers. 
Send CV to: Mark Richardson, MD Children's 
Hospital & Medical Center, P.O. Box 45371, Seattle, 
WA 98105. 


OTOLARYNGOLOGIST 


The Department of Otolaryngology - 
Head and Neck Surgery ai Saint Louis 
University School of Medicine, currently 
has a full-time faculty position available 
for a board-certified or boarc-eligible 
Otolaryngologist. 


The successful candidate will have 
added qualifications in Otology and 
Neurotology, a broad background of 
educational and research experience 
in Otolaryngology, and an interest in 
the dual role involvec in an academic 
medical center. 


Salary and academic rank will be 

commensurate with qualifications. 

Send CV to: 

Dr. Michael D. Maves 

Professor and Chairman 

Department of Otolaryngology - 

Head and Neck Surgery 

Saint Louis University Medical 
Center 

3635 Vista Ave. at Grand Blvd. 

St. Louis, Missouri 63110. 


Saint Louis University is an equal 
opportunity employer. Minorties and 
women encouraged to apply. 
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Full-Time mi mi TV T 
Em PENN 
Positions VMIVERSITY of PENNSYLVANIA 
University of K 
Bios Ae urrpluig ACADEMIC NEUROTOLOGIST 
Kansas City, Kansas AND OTOLARYNGOLOGISTS 


The Department of Otolaryntology's | The University of Pennsylvania Medical Center invites applications 


new chairman is recruiting general for Neurotologist and Otolaryngologist faculty positions. Applicants 
otolaryngologists and those with 


subspecialty training at the assistant should have strong interest in pursuing otolaryngologic research 


and associate professor evel. and teaching in this expanding department, as well as possessinc 


Full-time university hospital positions as 
well as two combined appointments "S : 
with the Kansas City VA Hospital are facilities for research are provided. Candidates should be board 


available. Qualifications include board- certified/eligible. Salary and academic appointment will be com- 
certification/-eligibility, strong aca- 
demic training and basic or clinical j 
research skills and eligibility for Kansas Applicants should send their curriculum vitae to: 


licensure. David W. Kennedy, M.D., Chairman 
Send CV and three references to: Department of Otorhinolaryngology: 
kank Hoeven MID Head & Neck Surgery 


Department of Otolaryngology it GUN. sh University of Pennsylvania 


excellent clinical skills. Excellent opportunities, support and 


petitive and commensurate with experience and training. 





` : Medical Center 
University of Kansas | ED Silverstein 5th floor 
School of Medicine eI 3400 Spruce Street 


39th and Rainbow | — | — Philadelphia, PA 19104 
Kansas City, KS 66103 » 





The University of Pennsylvania Medical Center is an equal 


An equal opportunity/ opportunity, affirmative action employer. 


affirmative action employer. 


GENERAL 
OTOLARYNGOLOGIST 


The Department of Otolaryngology - 
Head and Neck Surgery at Saint SURGEON 
Louis University School of Medicine, 
currently has a full-time faculty posi- with experience and/or fellowship in Head & Neck 
tion available for a board-certified or Surgery/Oncology/Research position available 
board-eligible Otolaryngologist. . . . 

immediately. Salary and benefits commensurate 


The successful candidate will have with experience. 
added qualifications in microsurgery, ; 
and sufficient experience in research Please contact: 

and teaching in an academic Oto- Pierre Lavertu, MD, FACS 


laryngology environment. Head, Section of Head & Neck Surgery 


(216) 444-4939 
Salary and academic rank will be or 
commensurate with qualifications. 
Send CV to: Harvey M. Tucker, MD, FACS 
Dr. Michael D. Maves Department Chairman 
Professor and Chairman (216) 444-6686 
Deptartment of Otolaryngology - 
Head and Neck Surgery Department of Otolaryngology 
Saint Louis University & Communicative Disorders 
Medical Center 


3638 Viatz Avere The Cleveland Clinic Foundation 


at Grand Boulevard 
St. Louis, Missouri 63110 9500 Euclid Avenue 


Cleveland, OH 44195-5034 
Saint Louis University is and equal oppor- 


tunity employer. Minorities and women An equal opportunity employer. 
encouraged to apply. 
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Bom L — 7 Practices Available 


MARYLAND: $325,000 gross, solo ENT practice for 
sale. Near excellent hospital facilities, Washington, 
DC metropolitan area. Solid earning ħistory with 
increase potential. Terms. East West Financial 
B T d dal > k BC/BE .. Services. (703) 836-9601. 

EPIO HN OUO SETEICA practice PER / _. SOUTHERN CALIFORNIA, Orange County — City of 


otolaryngologist. . Santa Ana: 40 year practice doctor retiring December 
- 1991. Fully equipped office. 5,000 plus active charts. 
. Well established phone number. FAX all inquiries to: 

_ (714) 838-8503. 


Located in the northwestern suburbs of Minneapolis, |B Attention PHYSICIAN RECRUITERS. The 


: m isi té _ "Classified Advertising" sections now in all nine AMA 
offering suburban living with easy access to an unlimited E Spaciaty Journals tarai tha Bhysictlie vol wi 


array of family, cultural, educational and recreational | These highly visible sections put your message in the 
1 ug - ~ hands of every specialist that qualifies for your 
Opportunities. . professional opportunity every month. To place the 
: ad of your choice any size, cai! toll free: (800) 237- 

p 9851. 


_ WELL ESTABLISHED ENT anc facial plastic surgery 
|». practice to turn over to board E/C otolaryngologist, 





Members of our multi-specialty group earn a highly 


competitive salary and excellent benefits including paid | DS DRE rag ad ev ARI 
vacation and CME; pension and profit sharing plans; |- trained. Reply to: Box #423, c/o AOTO. 
paid malpractice; health, life and disability benefits. B Computers/Software 


E. AMERICAN MEDICAL SOFTWARE'S Medical Office 
_ Management, Office Billing, Electronic Claims, Bar 
. Coding, and Medical Records Systems feature easy 





For further information, contact: v installation-operation, advanced capabilities, and toll 

__ free support. For information, cail: (800) 423-8836. 

John Bordwell, MD — . Medical Equipment/Supolies 
= : , _ BENNETT SKULL UNIT with high frequency 
9055 Springbrook Drive _ generator, desk top processor. one year old. Take 
Coon Rapids, Minnesota 55433 _ over lease or best offer. (714) 499-6390. 

(612) 780-9155 _ PLEASE NOTE - Address replies to box number 
= ads as follows: Box number , c/o AOTO, 











— P.O. Box 1510, Clearwater, FL 34617. 


DIRECTOR OF 
RESEARCH 


The Department of Otalaryngclogy - 
Head and Neck Surgery at Saint 
Louis University School of 
Medicine, currently has a full-time 
faculty position available for a 
Director of Research. 


The successful candidate will 
have a PhD or equivalent degree, 
have demonstrated an ability to 
1 ; successfully complete and obtain 
The power of the inevitable independent research grants. 
and be experienced in basic 
The health care crisis in this country makes change inevitable. science disciplines related tc 
There is one organization that recognized this fact nearly 50 Otolaryngology - Head and Neck 
years ago. Group Health Cooperative is the largest consumer- Surgery. 
governed HMO is the country. Our medical staff is self- Salary and academic rank will be 
managed and sets its own practices and guidelines. We can commensurate with qualifications. 
offer tinancial security, strong collegial relationships, continu- Send CV to: 
ing. education, and, most importantly, diverse practice oppor- 
tunities designed to fit the individuals practice style, needs Dr. Michael D. Maves 
and desires Professor and Chairman 
Department of Otolaryngolocy - 
Head and Neck Surgery 
SAINT LOUIS UNIVERSITY 
MEDICAL CENTER 
3635 Vista Avenue at Grand 
Boulevard, St. Louis, MO 63110. 


Feel for yourself the power of the inevitable. For further 
inr'ormation about becoming a Group Health otolaryngologist, 
Call (800) 543-9323. 


Saint Louis University is an equal oppor- 
of Puget Sound tunity employer. Minorities and women 
encouraged to apply 





Fellowship Position in 
Pediatric Otolaryngology 
Department of 
Otolaryngology/Head and 
Neck Surgery 
Rainbow Babies and 
Childrens Hospital University 
Hospitals of Cleveland, Ohio 
July 1, 1992 - June 30, 1993 
July 1, 1993 - June 30, 1994 


A clinical Fellowship in Pediatric 
Otolaryngology is available for a period 
of one year. Emphasis is placed on all 
modern aspects of the subspeciality, 
such as otologic surgery, congenital 
anomalies, reconstructive procedures of 


the upper airway, traditional and endo- 
scopic sinus surgery, pediatric head and 
neck oncology. Salary is approximately 
$35,000 per year plus fringe benefits. 
The candidate must be eligible for or 
possess a valid Ohio State License. 


Affirmative Action/Equal Opportunity 
Employer. 


For further information please contact: 
James E. Arnold, MD 
Chief of Pediatric Otolaryngology 
Rainbow Babies 
and 
Childrens Hospitals 
University Hospitals 
Cleveland,Ohio 44106 
Telephone (216) 884-5202 
Fax (216) 844-3977 





The University of Iowa 





Pediatric 
Otolaryngology Fellowship 


A one- or two-year intensive fellowship in pediatric otolaryngology 
is available within the Department of Otolaryngology-Head and 
Neck Surgery at The University of Iowa, Iowa City, Iowa, beginning 
July 1993. 


Experience is offered in all aspects of pediatric otolaryngology 
including airway management and laryngology. otology and 
cochlear implantation, facial plastic surgery, and cleft lip/palate 


surgery. 
Research opportunities are available in molecular otolaryngology, 
cochlear implantation and speech and language development. 


Applicants must be board-eligible in otolaryngology-head and neck 
surgery and able to secure an Iowa medical license. 


For further information contact: 


Richard J.H. Smith, MD 
Department of Otolaryngology-Head and Neck Surgery 


THE UNIVERSITY OF IOWA 
Iowa City, IA 52242-1078 e (319) 356-3612 


The University of Iowa is an affirmative action/equal opportunity employer. 
Persons of minority status are encouraged to apply. 


Research Grant Awards 


and Training 
Fellowships 


To Study Otosclerosis, 
Meniere's Disease and Related Disorders 


The American Otological Society, Inc., through its Research Fund is offering Research Grant 
Awards and full-time Research Training Fellowships to study otosclerosis, Meniere's Disease 
and related ear disorders in United States or Canadian institutions, July 1992 - June 1993. 
Proposals may include investigations of the management and pathogenesis of these 
disorders, and underlying processes. l 


RESEARCH GRANTS. Available to physician and non-physician investigators; renewable 
annually for a maximum of $25,000 per year; no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (residents and medical students), 
fellowship will support 1-2 years' full-time research conducted outside of residency 
training. Applications must be accompanied by sponsoring institution documentation 
that facilities and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked by January 31, 1992. 


a M — — ————— 


Information and materials may be obtained from: 
RICHARD A. CHOLE, MD, PhD, SECRETARY-TREASURER 


RESEARCH FUND OF THE AMERICAN OTOLOGICAL SOCIETY, INC. 
UNIVERSITY OF CALIFORNIA, DAVIS 


OTOLOGY LAB, 1159 SURGE 3, DAVIS, CALIFORNIA 95616 
TELEPHONE: (916) 752-8931 





_ As An Option 
To ENTEX LA 


PHENYLPROPANOLAMINE HCI 
GUAIFENESIN 


Relief With 
a Different 





It's the perfect option to 
Entex LA. Formulated with 
pseudoephedrine—for those 
times you believe patients 
need a different decongestant. 
And extra guaifenesin—when 
you want to thin tenacious 
mucous secretions. So now, 
you can trust Entex for relief 
that's always the same— 
even when patienis aren't. 


PSEUDOEPHEDRINE HCI 
GUAIFENESIN 


Trusted Relief For Even More Patients. 


Please see next page for Entex PSE full prescribing information 





FROM THE NAME YOU TRUST FOR SINUSITIS AND BRONCHITIS 





NEW Entex —— - 





PSEUDOEPHEDRINE HCI ............ ... 120 mg 
GUAIFENESIN............see 600 mg B. l. D 





- Pseudoephedrine* — for those times you believe 
patients need a different decongestant 


- Extra guaifenesin to thin tenacious respiratory 
secretions and make coughs productive 


" No antihistamine drying or drowsiness 


Trusted Relief For 
Even More Patients. 


ENTEX~ PSE 

(pseudoephedrine hydrochloride/guaitenesin) 

DESCRIPTION: Each Entex PSE yellow coated, scored, long-acting tablet 
for oral administration contains 

pseudoephedrine hydrochloride 

Quailenesin 

In a special base to provide a prolonged therapeutic effect 
This product contains ingredients ot the following therapeutic classes 
decongestant and expectorant 

Pseudoephedrine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, a-[1-(methylamino)ethyl]- [S-(R*.R")] 
hydrochloride, with the following structure 


H iCH 
(Q- dod 


jH 


120 mg 


600 mg 


Guaifenesin is an expectorant having the chemical name. 1.2-propanediol 
3-(2-methoxyphenoxy)-. with the following structure 


y 


i CHCH 


Inactive Ingredients: Each tablet contains compressible sugar. D&C 
Yellow No. 10 Aluminum Lake. diocty! sodium sulfosuccinate. FD&C Yellow 
No 6 Aluminum Lake, hydroxypropyl cellulose hydroxypropyl 
methylcellulose, magnesium stearate, polyethylene glycol. purified water, 
silicon dioxide, sodium citrate, stearic acid, and titanium dioxide 
CLINICAL PHARMACOLOGY: Pseiidoephedrine hydrochloride is an o- 
adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, pseudoephedrine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
Increases nasal airway patency Guaienesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory 
tract membranes through increased mucus flow, and facilitates removal ol 
VISCOUS, Inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent 

INDICATIONS AND USAGE: Entex PSE tablets are indicated for the 
relief of nasal congestion due to the common cold, hay fever or other upper 
respiratory allergies, and nasal congestion associated with sinusitis: to 
promote nasal or sinus drainage: for the symptomatic relief of respiratory 
conditions characterized by dry nonproductive cough and in the presence of 
tenacious mucus and/or mucous plugs in the respiratory tract 
CONTRAINDICATIONS: Entex PSE tablets are contraindicated in 
patients with a known hypersensitivity to any of its ingredients, in nursing 
mothers, or in patients with severe hypertension, severe coronary artery 


ENTEX ^ PSE 

(pseudoephedrine hydrochloride/quaifenesin) 

disease, prostatic hypertrophy. or in patients on MAG 
inhibitor therapy 

WARNINGS: Sympathomimetic amines should be used 
with caution in patients with hypertension. diabetes 
mellitus, heart disease, peripheral vascular disease 
increased intraocular pressure, hyperthyroidism. or 
prostatic hypertrophy 

PRECAUTIONS: General: Hypertensive patients should 
use Entex PSE tablets only with medical advice, as they may experience a 
change in blood pressure due to added vasoconstriction 

Information for Patients: Persistent cough may indicate a serious 
condition. If cough persists for more than one weex, tends to recur. or is 
accompanied by a high fever, rash. or persistent headache. consult a 
physician 

Drug Interactions: MAO inhibitors and beta adrenergic blockers increase 
effects of sympathomimetics Sympathomimetics may reduce the 
antihypertensive effects of methyldopa, guanethidine, mecamylamine 
reserpine and veratrum alkaloids 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillyImandelic acid (VMA) 
Pregnancy: Pregnancy Category C Animal reproduction studies have not 
been conducted with Entex PSE tablets. It is also not known whether Entex 
PSE tablets can cause fetal harm when administered to a pregnant woman 
or can affect reproduction capacity Entex PSE tablets should be given to a 
pregnant woman only if clearly needed 

Nursing Mothers: Entex PSE tablets are contraindicated in the nursing 
mother because of the higher than usual risks to infants trom 
sympathomimetic agents 

Usage in Elderly: Patients 60 years and older are more likely to 
experience adverse reactions to sympathomimetics Overdose may cause 
hallucinations, convulsions, CNS depression and death. Demonstrate sate 
use of a short-acting sympathomimetic before use of a sustained action 
formulation in elderly patients 

Pediatric Use: Safety and effectiveness of Entex PSE tablets in children 
below the age of 6 have not been established 

ADVERSE REACTIONS: 

Gastrointestinal: nausea and vomiting 

Central Nervous System: nervousness. dizz ness, sleeplessness 
lightheadedness, tremor, hallucinations, convulsions CNS depression. fear 
anxiely, headache, increased irritability or excitement 

Cardiovascular: palpitations, tachycardia, cardiovascular collapse and 
death 

General: weakness 

Respiratory: respiratory difficulties 

OVERDOSAGE: Symptoms: Overdosage may cause hallucinations 


Two 12-HOUR Tablets 





2 TABLETS 


NOC 0149-0436 19 
IST Hu 


Prescription Formula 
For Decongestion 
and Drainage 


ENTEX PSE 
(pseudoepnedrine hydrochloride/quaitenesin) 


convulsions, CNS depression, cardiovascular collapse and death 
Treatment: Treatment of overdosage should previde symptomatic care. lt 
the amount ingested is considered dangerous or excessive, induce vomiting 
with ipecac syrup unless the patient is convulsina comatose, or has lost the 
gag reflex, in which case, perform gastric lavage using a large-bore tube. |t 
indicated, follow with activated charcoal and a saline cathartic Since the 
effects of Entex PSE tablets may last up to 12 hours. treatment should be 
continued tor at least that length of time 
DOSAGE AND ADMINISTRATION: Adults 
and older one tablet twice daily (every 12 hours) Children € to under 12 
years. one-half (1/2) tablet twice daily (every 12 Sours) Entex PSE tablets 
are not recommended for children under 6 yez's of age Tablets may be 
broken in half for ease of administration w ut affecting release of 
medication but should not be crushed or chewed prior to swallowing 

HOW SUPPLIED: Entex PSE tablets are coated yellow. scored and coded 
with “Entex PSE” on one side and “N E" on the scored side 

NDC 0149-0427-02 bottle of 100 

Store at controlled room temperature (59 -86 F 
tight, light-resistant containers as defined in USP 
CAUTION: Federal law prohibits dispensing without prescription 
ENXPSE-P1 NOVEMBER 1991 
Manufactured and Distributed by 

Norwich Eaton 

Norwich Eaton Pharmaceuticals, Inc 


A Procter & Gamble Company 
Norwich, New York 13815-1709 


ard children 12 years of age 


) 


r 15 -30 C). Dispense in 


* As with all products containing pseudoephedrine common adverse 


reactions include nausea, vomiting, nervousness dizziness, sleeplessness 
lightheadedness, tremor, hallucinations. convulsions, CNS depression 
fear, anxiety, headache, increased irritability. excitement, palpitations or 
tachycardia. For a complete list of adverse reactions please see 
prescribing information 
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Encouragement 


This message could be one of encourage- 
ment to you and, perhaps, certain of your 
patients. 


Pagets disease of bone — not the rare 
disease it was once thought to be — is 
treatable im most cases. The earlier it is 
detected the more responsive to treatment 
it 1s likely to be. And detection can usually 
be accomplished with a few simple, non- 
Invasive procedures. 


Like many primary care physicians, you 
may feel uncomfortable treating Paget's 
disease because of little past experience. If 
So, write or call us for comprehensive, up- 
to-date information about the disease and 
its diagnosis and treatment. Alternatively, 
ask for our extensive referral list of spe- 
cialists. 


You may be able to offer someone a new 
lease on lite. Or at least, encouragement. 


Th 
Paget' s Disease 


Foundation, Inc. 


165 Cadman Plaza East, Brooklyn, New York 11201 
(718) 596-1043 * Fax (718) 802-1039 








PANNI Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQU MADE TO DETERMINE WH P 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ON TO ANY TRATED 
OF ALLERGY, PARTICU 


ADMINISTERED WITH CAUTI 
SOME GY, DRUGS. IF AN ALLERGIC REAC- 
TABLETS . DISCONTINUE THE 

HYPERSENSITIVITY REACTIONS MAY REQUIRE EP*NEPHRINE AND OTHER 

As with other cephalosporins (and other broad-spectrum antibiotics), 
colitis has been with É 

is important to consider its diagnosis in patients who develop diarrhea in 

association with use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and 
may it overgrowth of clostridia. Studies indicatesthat a toxin produced by 
Clostridium diflicile is ome primary cause of antiBlotic-associated colitis. 
"v itane and colestipo! resins have been shown to bind the toxin 

vitro. 

d? ases o may respond to drug disc alone. Moderate to 
severe — should be d with Leno pa ag - "T supple- 
mentation uid losses and 
should be ‘treated aggressively. Antiperistaltic agents vibe z poran and 
paas oxylate with atropine (e.g., Lomotil*) may prslong and/or worsen the 

anc 
drug -— 
metronidazole and oral vancomycin have been shown to . Oral 
vancomycin is the treatment of choice for antibietic- doe td pseudo- 
membranous colitis Clostridium causas of 
also be considered. 
PRECAUTIONS: General: If an allergic reaction to &eftin* Tablets occurs, the 


drug should be discontinued, and, if necessary, the paient should be treated with 
agents, e.g., tlundme, fies dow < 
As with other antibiotics, prolonged use of Cefn Tablets may result in 
superinfecson occurs during therapy, 
appropriate measures should be taken. 


antibiotics should be prescribed with caution for individuals 


sodio sng Beak ce 
Information qol parades pape dn eee me 
clinica! trials, the tablet was well tolerated by children who could swallow the tablet 


Carcinogenesis, Mutagenesis, Impairment of Fertility: ees no long-term 
studies in animals have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was deep mob ren ern wake 
Reproductive studies revealed no impairment of E 

: Pregnancy tion studies have been performed in 
rats and mice at doses up ta:50 to 160 times have no 
evidence of impaired f harm to the fetus due to esfuroxime axetil. are 


ADVERSE REACTIONS: The adverse reactions to C2ftin® Tablets are similar to 

reactions to orally osporins. Ceftin Tablets were usually 

well tolerated in controlled clinical trials tric ets 
the taste of 


reported 1, 
Of the patients treated with Ceftin Tablets who repcried a history of delayed 
hypersensitivity a 
a delayed to Ceftin T. 

As with other cephalosporins, hypersensitivity reactions including Stevens 

Johnson j 
and anaphylaxis have been 
Central Nervous $ occurred in less ‘nan 0.7% of patients, and 
dizziness occurred in less than 0.2% of 
Other: Vaginitis in 1.9% of femaie patients. 

| Laboratory p in AST (SSOT, 2.0% of patients), ALT 
SGPT, 1.6% of eque and LDH (1.0% of m fy "n^ — observed. 
Coinophile (11 of patients) and Coombs' t of patients) have 


In addition to the adverse reactions listed above that have been observed in 
treated with Ceftin Tablets, the following adverse reactions and 
y Ae 


Allergic reactions including , ren 
dysfunction, toxic nephropathy. hepatic dysfanction including 
Seale Gani abdominal pain, superinfection, aplastic anemia, 

quanta, DOMONUIGA, and pain and/er phlebitis at the 
i site. 


€ have been nM in peo 
B... particularty a ger in renal impairment when the 
dosage was not reduced. If seizures associatediwith drug therapy 
should occur, the drug should be discontinued. Anticonvulsant 
therapy can be given 
Altered Laboratory Tesis: Increased peathrombin time, 
, false-positive test for urin 


glucose, increased alkaline phosphatasz, neutropenia, 
ocytopenia, "de a, elevated biliruBin, pancytopenia, 


and agranulocyto 


B1-420 
© Copyright 1987, Glaxo Inc. All rights reserved. February 1991 


. You need an antibiotic 
that works here: 
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125, 250, arid 500 mg Film-Coated, Easy-to-Swallow Tablets 
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BID oral cephalosporin therapy that stands out from the crowd LN 
| Allen & Hanburys | i> 


DIVISION OF GLAXO INC 
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CSIC [ett CC qua ) TEM Ie treaitmeri olt N 


tract infecnoórns (phar TAa ti MITES d ounsmedia ucilir ts , al drug of choice 


Please consult Brief Summary of Prescribing Information for CEF TIN on riext page 
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Factors Influencing Survival in Ethmoid Sinus Cancer 
D. H. Kraus, B. M. Sterman, H. L. Levine, 
B. G. Wood, H. M. Tucker, P. Lavertu 





Predictors of Residual-Recurrent Cholesteatoma in Children 
R. M. Rosenfeld, R. L. Moura, C. D. Bluestone 





Glyoxylic Acid in the Study of Autonomic Innervation 
in the Gerbil Cochlea 


H. C. Pillsbury III, S. Pulver, V. N. Carrasco, K. Scruggs, 
D. Carver, L. de Serres, M. Bleynat, J. Prazma 





Official publication for American Academy of Facial Plastic and 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 





Volume 118, Number 4 


American Medical Association 
Physicians dedicated to the health of America 
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Unlike antihistamines, BECONASE acts 
directly on the inflammatory component, 
the cause of recurrent symptoms. 






e Proven more effective than antihistamines 
for seasonal rhinitis’? 

e Effective in perennial rhinitis’ and 
proven safe for long-term use’ 


BECONASE 


(BECLOMETHASONE DIPROPIONATE, USP) 


INHALATION AEROSOL AND REFILL 


mit: BECONASE AQ nasal SPRAY 0.042% 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 


*Calculated on the dried basis Gf Uf. 


% 


Allen & Hanburys RHINITIS THERAPY THAT DOES MORE = 


c word leader in — care r "T " 
Pari. Please consult references and Brief Summary of Prescribing Information on next page. 
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Beconase® BRIEF SUMMARY 
rer tan dipropionate, USP) 

nhalation Aerosol 

For Nasal Inhalation Only 


A: = di i drate) 

asone onate, monc^ydrate 

rein à 004297 ^ 

*Calcu on the cried basis. SHAKE WELL 
For Intranasal Use Only BEFORE USE. 


The fallowing is a brief summary only. Before prescribing, see complete prescribing information in Beconase® Inhalation Aerosol 
and Beconase AQ® Nasal Spray product labeling 


CONTRAINDICATIONS: Hypersensitivity to any or the ingredients of either preparation contraindicates its use. 


WARNINGS: The repiacement of a systemic corrzosteroid with Beconase® Inhalation Aerosol or Beconase AQ® Nasal Spray can 
be accompanied by signs of adrenat insufficienc-- 

Careful attention must be given when patients-sreviously treated for prolonged periods with systemic corticosteroids are 
transferred to Beconase Inhalation Aerosol or Bemonase AQ Nasal Spray. This is particularly important in those patients who have 
associated asthma or other clinical conditions wisere too rapid a decrease in systemic corticosteroids may cause a severe 
exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and orally inhaled 
beclomethasone increases the likeliitood of hypomalamic-pituitary-adrenal (HPA) suppression compared with a therapeutic dose 
of either one alone. Therefore, Beconase Inhalation Aerosol and Beconase AQ Nasal Spray treatment should be used with caution 
in patients already orralternate-day presmisone regimens for any disease. 

If recommended deses of intranasal beclometizasone are exceeded or if individuals are particularly sensitive or predisposed by 
virtue of recent systemic steroid therapy, symptems of hypercorticism may occur, including very rare cases of menstrual 
irreguiarities, acnelform lesions, anécushingoid atures. If such changes occur, Beconase Inhalation Aerosol and Beconase AQ 
Nasal Spray should be discontinuec-slewly consistent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: 
General: During withdrawal from oral steroids, same patients may experience symptoms of withdrawal, e.g., joint and/or 
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A MIGRAINE DILEMMA 










^When my patients 


don't return, 


I assume the therapy ' 


f r 






is working.” 


“I couldn't tell my doctor 
his migraine therapy 
didn't work. 

I guess I'll just try to 





cope on my own." 


Nearly half of all migraine sufferers 
have given up seeking help from the:r 
physicians—many because they did not get 
relief, others because side effects intervened. 


Seventeen percent have never consulted a 
physician. So today, only 30% of migraine 
sufferers are actually under a physician’s eare. 


Meanwhile, estimates indicate that the 
prevalence of chronic migraine in the 
United States increased by nearly 60% in 
the last decade alone.’ And of the millions 
of Americans who suffer with migraine, an 
estimated 8.7 million females and 2.6 million 
males suffer moderate to severe disability 
during an episode—and 4.5 million of them 
suffer one or more episodes each month.” 


The economic impact on society is 
profound. Millions of workdays are lost 
each year due to migraine, and "annual lost 
productivity estimates range from 

$6.5 - $17.2 billion.” 


Fortunately, research may offer 
new hope to migraine sufferers. 
Results of this research have 
given us new 
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Brief Summary 
SUPRAX® Cefixime 
Please see package insert for full Prescribing Information. 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative strains), 
Moraxella ( hamella) catarrhalis (most of which are beta-lactamase positive), and Streptococcus 
Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL STUDIES 

Bronchitis and Acute Exacerbations of Chroni inchiti 

ae (beta-lactamase positive and negative strains). 
Perform culture and susceptibility studies to determine causative organism and its susceptibility to 
SUPRAX. Therapy may begin while waiting for study results and may be adjusted when results are known. 


itis caused by S p ! 

Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, including the 

prophylaxis of rheumatic fever. SUPRAX is generally effective in the eradication of S pyogenes from the 
; however, data establishing the efficacy of SUPRAX in the subsequent prevention of 


rheumatic fever are not available. 

| i ions caused by Escherichia coli and Proteus mirabilis. 
E is organism was ied in fewer than ten patients with otitis media. 
CLINICAL STUDIES 





signs symptoms of otitis media when evaluated 2 to 4 weeks posttreatment, 
persistent effusion was found in 15% of the patients. When evaluated at the completion of therapy, 
17% of patients receiving cefixime and 14% of patients receiving effective comparative drugs (18% 
including those patients who had H influenzae resistant to the control and who received the control 
aou) were considered to be trtment felures. By the 2- to 4-wosk up, a total of 3096 to 3196 


of had of either treatment failure or recurrent disease. 

Bacteriological Outcome of Otitis Media at 2- to 4-Weeks Apr tarir, ane 

Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical 
Cefixime(a) Cefixime(a) Control(a) 
i 4 bid 8 qd 

Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus in ae 

negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

positive 17/22 (77%) 9/12 (75%) 1/1(b) 
Moraxella (Branhamella) 

catarrhalis 26/31 (8496) 5/5 18/24 (75%) 

Stre Cus p nes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


(a) Number eradicated/number isolated. 

(b) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were excluded from 
this analysis because they were resistant to the control antibiotic. In 19 of these the clinical course 
could be assessed, and a favorable outcome occurred in 10. When these cases are included in the 
overall bacteriological evaluation of therapy with the control drugs, 140/185 (76%) of pathogens were 
considered to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 

CONTRAINDICATIONS 
Known allergy to cephalosporins. 

WARNINGS 
BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE TO 

DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS 

TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN 

TO PENICILLIN-SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- 

HYPERSENSITIVITY AMONG BETA-LACT, BEEN 


OCCURS, DISCONTIN ACUTE 
REACTIONS MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER 
EMERGENCY MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 
ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY MANAGEMENT, AS 
CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is a primary cause 
of severe antibiotic-associated diarrhea including pseudomembranous colitis. Pseudomembranous 
colitis has been reported with the use of SUPRAX and other broad-spectrum antibiotics (including 
macrolides, i ic penicillins, and cephalosporins). It is important to consider this diagnosis in 
patients who diarrhea in association with antibiotic use. Symptoms of pseudomembranous colitis 
may occur during or after antibiotic treatment and may range in severity from mild to life threatening. Mild 


SUPRAX* Cefixime 


cases usually respond to drug discontinuation alone. Moderate-to-severe cases should be managed with 
fluid, electrolyte, and protein tion. When the colitis is not relieved by drug discontinuance, or 
when ts savere, oral vancomycin is he drug of nace Tor amtbote ascated pseudomemorancus 
colitis produced by C difficile. causes of colitis should be excluded. 


PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superinfection occurs, 
take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX in patients with renal impairment and 
ATION ) 
Prescribe cautiously 


dose. 
Usage in : Pregnancy Category B: Reproduction studies have been performed ir mice and 
rats at doses up to times the human dose and have revealed no evidence of harm to the fatus due to 
SUPRAX 


There are no adequate and well-controlled studies in pregnant women. Because animal reproduction 
studies are not always predictive of human response, this drug should be used during pregnancy only if 
clearty needed. 

Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. Treatment should 
only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Consider discontinuing 
nursing temoorarily during treatment with this drug. 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months have not been 


The incidence of gastrointestinal adverse reactions, including diarrhea and loose stools, in pediatric 
patients receiving the suspension, was comparable to adult patients receiving tablets. 
ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient nature. Less than four 
percent (3.896) of patients in the US trials discontinued therapy because of drug-related adverse 
reactions. Commonly seen adverse reactions in US trials of the tablet formulation were gastrontestinal 
events, which were reported in 30% of adult patients on either the bid or the qd regimen. Clinically mild 
gastrointestinal side effects occurred in 20% of all patients, moderate events occurred in 9% of all 
patients, and severe adverse reactions occurred in 296 of all patients. Individual event rates included 
diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 7%, dyspepsia 3%, and 
flatulence 3%. The incidence of gastrointestinal adverse reactions, including diarrhea and loose stools, in 
pediatric patients receiving the suspension was comparable to adult patients receiving tablets 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembranous colitis, and a few 


ired hospitalization. 

"The following advéme iaiia Jana then rebated feliulio thie use of SUPRAX. Incidence rates 
were less than 1 in 50 (less than 2%), except as noted above for gastrointestinal events. 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting. Several 
cases of documented pseudomembranous colitis were identified during the studies. The onset of 
pseudomembranous colitis symptoms may occur during or after therapy. 
Hypersensitivity : Skin rashes, urticaria, drug fever, and pruritus. Erythema multiforme, 
Stevens-Johnson syndrome, and serum sickness have been reported rarely. 
Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 
Renal: Transient elevations in BUN or creatinine. 
Central Nervous System: Headaches 3%; dizziness. 
Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and eosinophilia. Prolonga- 
tion in prothrombin time was seen rarely. 
Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for cephalosporin- 


Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal necrolysis, superinfection, 

renal dysfunction, toxic nephropathy, hepatic dysfunction, including cholestasis, aplastic anemia, 
anemia, ^ 

Several cephalosporins have been implicated in ing seizures, particularly in patients with renal 

fopermentern SS AQ IM ayaa Cb AND ADMINISTRATION and OVERDOS- 
E). If seizures associated with drug therapy occur, discontinue drug. Administer anticonvulsant 

therapy if clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, elevated LDH, pancyto- 
penia, neutropenia, agranulocytosis. 
OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is not removed in 
significant quantities from the circulation by hemodialysis or peritoneal dialysis. Adverse reactions in 
small numbers of healthy adult volunteers receiving single doses up to 2 g of SUPRAX did not differ from 
the profile seen in patients treated at the recommended doses. 
**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories, Inc. Tes-Tape is a 
registered trademark of Eli Lilly and Company. 
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When the world 
turns upside 
down... 


Transderm Scop 
is the better choice 
for motion sickness 


prevention 


e more effective than 25 mg meclizine 
and Dramamine"'* 


e better compliance because transdermal 
delivery is more convenient 


Transderm Scop’ 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 
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Transderm Scop should not be used in children. Use with ; 
special care in the elderly and in patients taking ) A, 
drugs (including alcohol) capable of causing / RY 
CNS effects. Dryness of the mouth occurs y 
in about two thirds of people. Please - » u 
see Prescribing Information on y 
next page before 
prescribing. 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scóp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, . 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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(P 0.05). 
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Augmentin® 
amoxicillin/clavulanate potassium 


See complete bing information in SmithKline Beecham Pharma- 
ceuticals literale or POR. The following is a brief summary. 

Indications and Usage: Augmentin is indicated in the treatment of infections 
ced Susceptible strains of the designated organisms in the conditions 
i ow 


Lower Respiratory Tract Infections caused by f-lactamase-producing strains of 
Hemophilus influenzae and Moraxella catarrhalis 

Otitis Media caused by f-lactamase-praducing strains of Hemophaus influenzae 
and Moraxella calarrha 

Sinusitis caused by flactamase-producmg strains of Hemophilus influenzae and 
Moraxella catarrhalis 

Skin and Skin Structure infections caused by filactamase-producing strains of 
Staphylococcus aureus, E coli, and Klebsiella spp. 

Urinary Tract Infections caused by 3-lactamase- producing strains of E coli, Klebsiella 
spp. and Enterobacter spp 


While Augmentin is indicated only for the conditions listed above, infections 
caused by aig ap geese ey Orgamsms are also amenable 10 Augmentin 
treatment due {fo its amoxicillin content. Therefore. mixed infections caused by 
ampicillin susceptible organisms and #lactamase-producing organssms suscep- 
tible to Augmentin should not require the-addition of another antibiotic. 


Bacteriological studies, to determine the eausative organisms and their susceptibility 
to Augmentin, should be performed together with any indicated surgical procedures. 


Tenor may be instituled prior to rA the results from bacteriological and 
Susceptibility studies to determine the causative organisms and their susceptibility 
lo Augmentin when there is reason to believe the infection-may involve any of the 
Meer pep gat organisms listed above. Once the results are kmown, therapy 
should be adjusted, if appropriate. 


Contraindications: A history of allergic reactions to any penicillin is a contraindication. 


WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
fede A tt REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
i ALTHOUGH ANAPHYLAXIS IS MORE FREDUENT FOL- 


A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


E 
OCCURS, AUGMENTIN SHOULD BE DISCONTINUED AND 
THE APPROPRIATE THERAPY INSTITUTED SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY 


RINE. OXYGEN, INTRAVENOUS epus AIRWAY MANAGEMENT, IN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 


Precautions: General: While Augmentin possesses the characteristic low 

toxicity of the penicillin group of antibiotics, periodic assessment of organ 
tem functions, including renal, hepalic and hematopoietic function, is advis- 

able during prolonged therapy. 

A high percentage of patients with mononucleosis who receive ampicillin 

develop a skin rash. Thus, ampicilli-cless antibiotics should not be administered 

to patients with mononucleosis ` 


The possibility of superinfeclions with mycotic or bacterial pathogens should 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida) the drug should be discontinued and/or appropriate 
therapy instituted 


Drug Interactions: Probenecid decreases the renal tubular secretion ef amoxicillin. 
Concurrent use with Augmentin may result in increased and protonged blood 
levels of amoxicillin 


The concurrent administration of allopurmol and ampicillin increases substantially 
the incidence of rashes in patients recewing both drugs as compared to patients 
receiving ampicillin alone. It is not known whether this potentiation of ampicillin 
rashes iS due to allopurinol or the hypesuricemia present in these patients, There 
are no data with Augmentin and allopurinol administered concurrently. 


Augmentin should not be co-administeree with Antabuse® (disulfiram) 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals not been performed to eveiuate carcinogenic or mutagenic potential 


Pregnancy (Category B): Reproductior studies have beer performed in mice and 
rats at doses up to ten (10) times the human dose and have revealec no evidence 
of impaired f ity or harm to the fetus due to Augmentin. There are, however 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed 


Labor and Delivery: Oral ampicillin class antibiotics are generally poerly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during lator or delivery has immediate or 
adverse ts on the fetus, prolongs the duratior of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
caution should be exercised when Augmentin is administered to a nuesing woman. 


Adverse Reactions: Augmentin is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued Pray because of drug-related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 
nausea (3%), skin rashes and urticaria (3%), vomiting (196) and vaginitis (1%), 


The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort, flatulence and headache 


The following adverse reactions have been reported for ampicillin class 
antibiotics: 


Gastrointestinal. Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis, 
ack "hairy" Tongue, enterocolitis and pseudomembranous colitis 


H uM reactions. Skin rashes, urticaria, angioedema, serum sickness: 
LA reactions (urticaria or skin rash accompanied p orbem dee s myalgia, 
and frequently fever), erythema multiforme (rarely ns-Johnsor Syndrome), 
and an occasional case of exfoliative dermatitis have been reported. T 
reactions may be controlled with antinistamines and, it necessary, systemic 
corticosteroids. Whenever such reactions occur, the drug should be discontinued 
unless the opinion of the physician diciales otherwise Serious and occasional 
fatal CIA NIV (anaphylactic) reactions can occur with oral penicillin (See 
WARNINGS) 


, A moderate rise in AST (SGOT) andtor ALT (SGPTyhas:been noted in patients 
realed with ampicillin class antibiotics but the significance of these fi ng iS 
unknown. Hepatic dysfunction, including-increases in serum transaminases (AST 
andior ALT), serum bilirubin and/or alkaline phosphatase, has been infrequently 
reported with Augmentin. The histologic findings on liver biopsy have consisted 
of predominantly cholestatic, hepatocellular or mixed cholestalic-hepatocellular 
changes. The onset of Sorsyrpions of hepatic dysfunction may occur during 
or after therapy. Complete resolution has occurred with time 


Hemic and Lym ms. Anema, thrombocytopenia, throm ic 
purpura, noh RD and agranulocytosis have been reported during 
herapy with penicillins. These reactions are usually reversible on discontinuation 


of therapy and are believed to be hypersens:'ivity phenomena. A slight thrombooytosis 
was noted in less than 1% of the patients.treated with Augmentin 


Mex Reversible hyperactivity, agitation, anxiety, insomnia, 
contusion, ral changes, and/or dizziness have been reported rarely, 

Dosage and Administration: The Augmentin 250 mg tablet and the 250 
chewable tablet do not contain fhe same amount of clavelanic 


(as the um salt). The 250 mg tablet contains 125 mg 
of clavulanic acid, whereas the 250 mg chewable tablet contains 62.5 mg 
of clavulanic acid. Th the yon oer ma mg tablet and ‘he 250 mg 
chewable tablet should be su for each other, as they are 
not interchangeable. 

Since both the Augmentin 250 mg and 500 mg tablets contain the same 
amount of clavulanic acid qa ng. as the potassium sat tue 

tin 250 mg tablets are not equivalent to-one Augmentin 


qmen mg 

tablet. two Augmentin 250 mg tablets should not be su 

for po enema 500 mg tablet for ireatment of more severe infections. 
Dosage: Adults: The usual adult dose is.one Augmentin 250 mg tablet every eight 
hours. For more severe infections and intections of the-respiratory tract, the dose 
should be one Augmentin 500 mg tablet every eight hours 


Children: The usual dose is 20 mola, based on amoxicillin component, in 
divided doses every eight hours. For olits media, sinusitis and lower respiratory 
tract infections, the dose should be 40 mg/kg based on the amoxicillin 
component, in divided doses every eight hours. e infections should be 
treated with the higher recommended dose 


Children weighing 40 kg and more should be dosed according to the adult 
recommendations 

BRS-AG:L3 
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[n sinusitis 


Augmentin’ works, so patients 
can get back to work fast. 

These days, patients can’t afford to 
miss work. They need an antibiotic 
that works, and works with a high 
degree of certainty." 

Augmentin’ is appropriate therapy 
when you suspect that the infection 
may involve resistant organisms: 
Augmentin’ is the only oral antibiotic 
that actively eliminates the most 
common form of resistance" for 
clinical certainty* that can lead to a 
rapid recovery. 









AUGMENTIN 


omaxicllin/clavulonate potassium 


For the speed that comes 
with certainty" 


Please see the brief summary of prescribing information on the adjacent page for contraindications, 
warnings, precautions and adverse reactions. *For susceptible strains of indicated organisms. Clinical 
response is greater than 99%! tAugmentin destroys B-lactamase from susceptibie bacterial strains. 

1. Wald ER, Reilly JS, Casselbrant MC, et al: Treatment of acute sinusitis in children: Augmentin® 

vs. cefaclor. Postgrad Med (special report), August/September 1984, pp 133136. 

©SmithKline Beecham, 1992 
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MEDICAL NEWS 





Evaluation of a New Ceramic 
Endotracheal Tube for Laser 
Airway Surgery 

The search for an ideal endotracheal tube to prevent the 
possibility of a catastrophic airway disaster associated with 
laser surgery may be closer to an end with recent advance- 
ments in equipment. Mitchel B. Sosis, MD, PhD, and David 
D. Caldarell, MD, Chicago, Ill, presented their findings at 
the annual meeting of the American Academy of 
Otolaryngology-Head and Neck Surgery held in Kansas 
City, Mo, in September 1991. Drs Sosis and Caldarell eval- 
uated the new endotracheal tube by Fuji Systems. This new 
silicone endotracheal tube contains ceramic particles that of- 
fer theoretical advantages over other tubes. The presenters 
compared this tube with the Mallinckrodt polyvinyl chlo- 
ride endotracheal tube with and without copper-foil protec- 
tion. Each endotracheal tube had 5 L/min of oxygen flowing 
through it and was tested with carbon dioxide and neody- 
mium: yttrium aluminum garnet lasers at standard power 
setting and standard distance. Each tube was exposed to the 
carbon dioxide laser at 30 W of power for 60 seconds until 
ignition was achieved or until the time period was over. In 
a similar fashion, each tube was exposed to 34 W of power 
from the neodymium: yttrium aluminum garnet laser for a 
total of 95 seconds or until ignition was achieved. This was 
performed five times on each type of tube in the following 
three categories: unprotected polyvinyl chloride, polyvinyl 
chloride wrapped with foil, and the new Fuji Phycon endo- 
tracheal tube. The carbon dioxide laserresulted in blowtorch 
ignition after 35 seconds in the Phycon tube and after 1.24 
seconds with the plain polyvinyl tube. There was no fire in 
the foil-wrapped tube. Similar findings were obtained using 
the neodymium: yttrium aluminum garnet laser. 

The authors concluded that the Fuji Phycon tube 
offered distinct advantages over the current method of 
wrapping polyvinyl chloride with foil. The ceramic 
tube had a smooth exterior, was thin walled, and was 
approved for laser use by the Food and Drug Admin- 
istration. Although none of the foil-wrapped tubes 
achieved blowtorch ignition, the Food and Drug Ad- 
ministration does not approve the use of wrapping foil 
around polyvinyl chloride tubes for use in laser sur- 
gery, nor do the manufacturers of the foil or the poly- 
vinyl chloride tubes recommend their use in this 
fashion. — GREGG S. PARKER, MD, Portsmouth, Va 


Passive Exposure of Cocaine in Medical 
Personnel and Its Relationship to 
Drug Screening Tests 


The ever-increasing occurrence of drug testing in all 
segments of our society makes the recent report by Kevin 
T. Kavanagh, MD, and colleagues on cocaine exposure 
very interesting and timely. Read before the annual 
meeting of the American Academy of Otolaryngology- 
Head and Neck Surgery in Kansas City, Mo, Dr Ka- 


364 Arch Otolaryngol Head Neck Surg— Vol 118, April 1992 


vanagh's group from the Department of Veterans Affairs 
Hospital, University of Tennessee, Memphis, tested 
three groups of 11 subjects after a single exposure tc co- 
caine to determine if cocaine metabolites could be de- 
tected in urine specimens. The subjects were tested after 
being exposed to two drops of 4% cocaine on their skin, 
vigorously inhaling the air when aerosol spraying 4% 
cocaine, or after squeezing pledgets soaked w:th cocaine 
between their fingers. Urine specimens were collected at 
2, 6, 10, 24, and 48 hours. Results showed that none of 
the urine specimens were positive. 

It is known that patients have positive test results for 
cocaine after treatment; these findings last no longer than 
48 hours. A concern still exists that unprotected physician 
exposure after administering multiple cocaine treatments 
could also lead to positive results in a physician’s urine 
specimen, although the reported data would indicate that 
a single exposure would not show positive findings. It is 
presently advised that physicians document al! uses of co- 
caine in providing treatment as to amount, time, and pa- 
tient. Physicians should also protect themselves by using 
gloves to avoid direct skin contact and using a mask when 
administering sprays. Patients should also be informed 
that they are being treated with cocaine. Some may opt to 
decline this form of therapy. Additional quantification ex- 
periments are planned. — LARRY A. ZIESKE, MD, Tripler 
Army Medical Center, Hawaii 


The Effect of the Inhalational 
Anesthetic Combination, Isoflurane 
and Nitrous Oxide, on Survival 

of a Random Skin Flap in a Pig 


At the 1991 annual meeting of the American Academy 
of Otolaryngology-Head and Neck Surgery in Kansas 
City, Mo, Joseph E. Dohar and his coworkers, George 
Goding and Robert Maisel, Minneapolis, Minn, pre- 
sented their results using isoflurane and nitrous oxide on 
survival of a random skin flap in a pig. Their study 
attempted to assess the pharmacologic properties of var- 
ious inhalational anesthetics on random skir flaps. The 
authors previously demonstrated that isoflurane en- 
hances survival in a random skin flap relative to nitrous 
oxide and a control. In this particular set of experiments, 
these researchers were interested in studying the effects 
of combining isoflurane and nitrous oxide. Dorsally- 
based random skin flaps were raised in 21 pigs, and the 
mean area skin flap survival was determined. The larg- 
est surface area of survival was associated with the 
administration of isoflurane alone (79.4%, and the 
smallest surface area of survival was associated with the 
administration of nitrous oxide alone (29.7% ). When the 
combination of isoflurane and nitrous oxide was admin- 
isterec, the mean area of skin flap survival was 52.995. All 
of these differences were statistically significant. 

This work brings to our attention the potential adverse 
effects of anesthetic agents on flap survival. 

—K. THOMAS ROBBINS, MD, San Diego, Calif 
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“Results of multicenter, open-label, randomized clinical trial using Diflucan 100 mg/day for 7 days; +Open-label triai. Diflucan 100 to 200 mg/day. “Overall” includes cases of candidemia, dissemin 
a Clotrimazole 50 mg/day for 14 days. Results reflect complete resolution (clinical cugehor substantial 


candidiasis, peritonitis, urinary tract infections, and pneumonia. Results reflect complete resoiuti 

(clinical) improvement of baseline signs and symptoms of infection and therapy for days with (clinical cure) or substantial (clinical) improvement of baseline signs and'symptoms cf infection 
fluconazole or 10 days wii Clotrimazole: $Open-label, randomized trial. Results reflect cure (CSF culture negative and either absence of di 
*Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 t9'200 mg/day; — ondisappearance or improving signs/symptoms) and quiescent{CSF culture positive, stable or im 
ketoconazole 200 10 400 mg/day. Endoscopic cure means complete resolution of esophageal lesions at. signs/symptoms). Diflucan, 200 to 400 mg/day or amphotericin B, 0.3 to 0.6 mg/kg/day 
end-of-cure endoscopic examination. Not ali patients underwent endoscopy at initiationandeompletion ‘Mu'ticenter comparative study. Results reflect successful maintenance without Culture-Confirme 
of therapy. Patients excluded from the study included those who had leukopenia or those who were relapse and without toxicity necessitating discontinuance;as evaluated ata median cf 258 days f 
expected to develop leukopenia and patients with any other conditions known to be associated with poor Diflucan and 140 days for amphotericin B. Diflucan, 200.mg/ day, amphotericin B, 1 mg/kg/wee 
ketoconazole absorption 
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ANTIFUNGAL SUCCESS 


Excellent clinical efficacy in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis 















OROPHARYNGEAL** P<0.001 ESOPHAGEAL” (endoscopic cures) P<0.001 


^ DIFLUCAN VAFIEZAY 96 DIFLUCAN (59/67) 90 
| MUCOSAL : Cured 81% Improved 15% 96 $8 
CANDIDIASIS 
| clotrimazole (72/91) % ketoconazole (38/69) % 
Cured 65% Improved 14% 5 5 


OVERALL” URINARY TRACT” 


DIFLUCAN (189/219) 8 6^ DIFLUCAN 30/38) 79” 
Cured 63% Improved 23% Cured 53% Improved 26% 


ACUTE THERAPY” P = 0.39 (NS) MAINTENANCE TO PREVENT RELAPSE” P -= 0.00001 


‘ DIFLUCAN (78/131) % DIFLUCAN (102/111) % 
CRY PTOCOCCAL Cured 34% Quiescent 26% 60 92 
MENINGITIS 
amphotericin B (42/63) % amphotericin B (52/78) % 


Extensive penetration to key tissues, organs, and fluids 


Distribution throughout the body approximates that of total body water after oral or IV dosing.’ 
Oral bioavailability of Diflucan is >90% and unaffected by agents that increase gastric pH.’ 










Excellent clinical safety 


In over 4,000 patients who received Diflucan for at least 7 days, the most common adverse events were 
nausea 3.7% , headache 1.9% , and skin rash 1.8% . 


Rare incidents of serious hepatotoxicity have been reported, but the causal relationship to Diflucan 
is uncertain." 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV injection 


The Antifungal Effectiveness You Need. The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement. 


The Antifungal Effectiveness You Need. 
The Safety You Want. 





WITH ONCE-DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


RECOMMENDED DOSAGE: 


INDICATION LOADING DOSE DAILY THERAPY 
OROPHARYNGEAL 

CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL 

CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC 

CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL 

MENINGITIS 400 mg 200 mg* 
(acute) 

CRYPTOCOCCAL 

MENINGITIS 

(maintenance to 200 mg 


prevent relapse) 


*Doses of up to 400 mg/day may be used, based on medical judgment of the patient's response to therapy 


References: 1. Horan TC, Culver D, Jarvis W, et al: Pathogens causing nosocomial infections: Preliminary 
data from the National Nosocomial Infections Surveillance System The Antimicrobic Newsletter September 
1988;3:2-5. 2. Data available on request from Roerig. 3. Powderly W, Saag M, Cloud G, et al: Fluconazole vs 
amphotericin B as maintenance therapy for prevention of relapse of AIDS-associated cryptococcal men- 
ingitis. Presented at 30th Interscience Conference on Antimicrobial Agents and Chemotherapy Atlanta, GA. 
October 24, 1990. 


Brief Summary 


t 77 
jm e INDICATIONS AND USAGE 

DIFLUCAN: (tluconazole) is. indicated for the treatment of: 
1, Oropharyngeal and esdphadeal candidiasis. DIFLUCAN is also effective for the treatment of serious 

systemic candidal fece, Aung urinary tract infection, peritonitis, and pneumonia 
2. Cryptococcal meningitis. ^ © 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isoláte 'and identify causative organisms. Therapy may be instituted before the 
results of the cultures and other laboratory studies are known; however, once these results become available, 
anti-infective therapy should be adjusted accordingly 


. Ld CONTRAINDICATIONS 
DIFLUCAN “fluconazole) is confraindicated in patients who have shown hypersensitivity to fluconazole or to 
any of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other 
azole antifungal agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to 


other azoles. 
GED Roerig 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 

In rare cases, anaphylaxis has been reported 

Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury Although serious hepatic reactions havæbeen rare aad the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop 
that may 3e attributable to fluconazole, DIFLUCAN should be discontinued (See Aawerse React ons.) 

Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
closely and the drug discontinued if lesions progress. (See Adverse Reactions ) 


PRECAUTIONS 
Drug Interactions (See Clinica! Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administration. Careful monitoring of 
prothromain time in patients receiving DIFLUCAN and coumarin-type anticoagulants is recommended 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitorinc of phenytoin concentra- 
tions in patients receiving DIFLUCAN and phenytoin is recommended. 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in renal 
transplant patients with or without impaired renal function Careful monitoring of cyctosporine concentrations 
in patients receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism cf tolbutamice, glyburide 
and glipinde. When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoglycemic 
agents, blood glucose concentrations should be carefully monitored, and the dose of the sulfonylurea should 
be adjusted as necessary 

Rifamp n enhances the metabolism of concurrently administered DIFLUCAN Depending on clinical 
circumstances, consideration should be given to increasing the dose of DIFLUCAN-when it is administered 
with rifampin 

Physic ans should be aware that drug-drug interaction studies with other mesications have not been 
conducted, but such interactions may occur 


Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treatec orally for 24 months at 
doses of 2 5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose). Male ratstreated with 
5 and 10 mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole, with or without metabolic activation, was negative in tests for mutagenicity in 4 strains of S. 
typhimurram, and in the mouse lymphoma L5178Y system. Cytogenetic studies /n wvo (murine bone marrow 
cells, following oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with &a:ly doses o! 5, 10 or 20 
mg/kg or with parenteral doses of 5, 25 or 75 mg/kg, although the onset of parturition was slighty delayed at 
20 mg/kc p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg, dystocia and prclongation of 
parturitiom were observed in a few dams at 20 mg/kg (approximately 5-15x the reccmmended human dose) 
and 40 mg/kg. but not at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the 
number o! stillborn pups and decrease of neonatal survival at these dose levels. The effects on parturition in 
rats are consistent with the species specific estrogen-lowering property procuced by high doses of 
fluconazole. Such a hormone change has not been observed in women treated with *' uconazole. Gee Clinical 
Pharmacology.) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits 
during organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25. and. 75 mg/kg respectively 
Maternal weight gain was impaired at all dose levels, and abortions occurred at 7 mg/kg (approximately 
20-60x the recommended human dose), no adverse fetal effects were detected In several studies in which 
pregnant rats were treated orally with fluconazole during organogenesis, maternal weight gain was impaired 
and placental weights were increased at 25 mg/kg. There were no fetal effects at 5 c; 10 mg/kg; ncreases in 
fetal anatomical variants (supernumerary ribs, renal pelvis dilation) and delays in ossification were observed 
at 25 anc 50 mg/kg and higher doses At doses ranging from 80 mg/kg (approximately 20-60x the 
recommer Jed human dose) to 320 mg/kg embryolethality in rats was increasedzand fetal abnormalities 
included wavy ribs, cleft palate and abnormal cranio-facial ossification. These effects.are consistent with the 
inhibition of estrogen synthesis in rats and may be a result of known effects of lowerec estrogen on pregnancy, 
organoger 2sis and parturition 

There are no adequate and well controlled studies in pregnant women. DIFLUCAN should be used in 
pregnancy only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
Fluconazo'e is secreted in human milk at concentrations similar to plasma. Therefore the use of CIFLUCAN in 
nursing mcthers is not recommended 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patients from age 3 to 13 years 
have been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinica: trials of 7 days or more 
experience adverse events. Treatment was discontinued in 1 596 of patients due tœadverse clirical events 
and in 1 3*5 of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to U.S. marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed seriaus hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Two of these hepatic reactions and 
one exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a ‘ata! outcome. Because 
most of these patients were receiving multiple concomitant medications, inclucmg many known to be 
hepatotoxic or associated with exfoliative skin disorders, the causal association of these reactions with 
DIFLUCAN therapy is uncertain 

Clinical adverse events were reported more frequently in HIV infected patientsx2196) than in non-HIV 
infected patients (1396); however, the patterns in HIV infected and non-HIV infected petients were similar. The 
proportions of patients discontinuing therapy due to clinical adverse events were similar in the wo groups 
(1.596) 

The following treatment-related clinical adverse events occurred at an incidence e: 1% or greaver in 4048 
patients receiving DIFLUCAN for 7 or more days in clincal trials: nausea 3.7%, headache 1.9%, skin rash 
1 896, vom ting 1.7%, abdominal pain 1.796, and diarrhea 1.5% 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression cf relapse of cryptococ- 
cal meningitis, a statistically significant increase was observed in median AST (SGOT levels from a baseline 
value of 30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall rate of serum 
transaminase elevations of more than 8 times the upper limit of normal was approximately 1% in fluconazole- 
treated patents in clinical trials. These elevations occurred in patients with severe underlying disease, 
predominartly AIDS or malignancies, most of whom were receiving multiple corzomitant medications, 
including many known to be hepatotoxic. The incidence of abnormally elevated semm transaminases was 
greater in patients taking DIFLUCAN concomitantly with one or more of the followinc:z medications: rifampin, 
phenytoin, ssoniazid, valproic acid or oral sulfonylurea hypoglycemic agents 

In rare cases, anaphylaxis has been reported 

Although rare cases of leukopenia and thrombocytopenia have been reported, causal relationship to 
fluconazole has not been established 
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Otolaryngology Residency Selection Process 


Medical Student Perspective 


Scott P. Stringer, MD; Nicholas J. Cassisi, MD, DDS; William H. Slattery, MD 


è in an effort te improve the otolaryngology matching pro- 
cess at the University of Florida, Gainesville, we sought to 
obtain the medical student's perspective of the current sys- 
tem. All students who interviewed here over a 3-year period 
were surv regarding the application, interview, and 
ranking process. In addition, suggestions for improving the 
system were sought from the students. The application and 
interviewing patterns of the students surveyed were found 
to be similar to those of the entire otolaryngology residency 
applicant pool. We were unable to identify any factors that 
influence a student's rank list that could be prospectively 
used to help select applicants for interview. A variety of 
suggestions for improvements in the match were received, 
several of which could easily be instituted. A uniform inter- 
view invitation date as requested by the students could be 
rapidly implemented and would provide benefits for both 
the students and the residency programs. 

(Arch TT Head Neck Surg. 1992;118:365-366) 


APP "i an otolaryngology residency is a costly, 

time-consuming, and anxiety- provoking venture 
for medical students. Applicants, in an attempt to secure 
a residency in otolaryngology, submit a large volume of 
nondirected applications in a "shotgun" fashion hoping 
to find the program that will both interview and accept 
them. 

The otolaryngology residency director is then over- 
whelmed by a large number of applications for a small 
number of interview slots and an even smaller number of 
residency positions. This selection process, however, 
must be based on increasingly limited information in part 
due to the lack of uniformity in medical school grading 
systems and the imminent loss of national board scores. 
If the gcal of the residency director is to obtain the best 
residents possible, then some accommodation of the de- 
sires and needs of the applicants is prudent. We sought 
to obtain the medical student perspective of the matching 
process and to elucidate the factors that influence their 
rank order list. 


Accepted for publication November 7, 1991. 
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SUBJECTS AND METHODS 


The residency selection process of the Department of Oto- 
laryngology at the University of Florida, Gainesville, was re- 
viewed for the match years 1989, 1990, and 1991. An average of 
250 applications per year for residency were received during this 
period. Over the 3-year interval, a total of 84 interviews were 
conducted for either two (1989, 1991) or three positions (1990). 
Surveys were sent to all students immediately following their 
interview. The survey sought the following information: num- 
ber of applications submitted, number of invitations for inter- 
view, number of interviews accepted, number of programs 
ranked, rank of program at which student matched, and total 
cost of the interview process. In addition, the students were 
asked to assign a value of importance to a variety of factors that 
may be important in determining their final rank order list (val- 
ues assigned were from 1, very influential, to 5, not at all influ- 
ential). Finally, the students were invited to comment on the 
otolaryngology match process. 


RESULTS 


Of the 84 surveys mailed, 44 were completed and 
returned. The average student submitted 26 applications 
(range, seven to 48), received 16 invitations to interview 
(range, two to 39), and accepted 11 interviews (range, two 
to 18). The mean number of programs ranked was 10 
(range, two to 17). Of the 41 students who accepted a po- 
sition (93 match rate), the average rank of the program 
accepted was three (range, one to 10). The average esti- 
mated cost of the interview process per student was 
$2403.41 (range, $500 to $6500). The students indicated 
that resident satisfaction, the quality of the faculty, and 
feeling at ease in the program were the most important 
(average assigned value of 1) factors in their development 
of a rank order list. Surgery case load, facilities, reputation 
of the program, location of the program, spouse prefer- 
ence, and the quality of the residents were also i, mai 
to be important but to a lesser degree thay 







portunities, advice of the student x1 
ulty, proximity to the student's famfly7and&sthe intervigw 


value of 3 or higher) in making a finál. ranking. r fac- 
tors that were identified by the stu@ents as icant 
were: future practice location, quality a celine 
general surgery years, length of the program, faculty sta- 


bility, climate, negative rumors from other applicants, 
organization of didactic teaching, and positive feedback 
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from the program. 

The students provided suggestions for improving the 
otolaryngology matching process. The comments and the 
number of students making these comments are as follow: 

(1) Coordinate interview dates on a regional basis and 
be more flexible in arranging interviews (10). 

(2) Extend invitations for interviews on a uniform date 
(eight). 

(3) Provide a standard application and a uniform dead- 
line for applications to be received (seven). 

(4) Limit the number of invitations for interviews (four). 

(5) Provide housing for students interviewing (three). 

(6) Provide more exposure to the residents and faculty 
(three). 

(7) Provide more information about the program prior 
to the interview (three). 

(8) Have the students limit their number of applications 
and interviews (three). 


COMMENT 


An inordinate increase in the number of applications sub- 
mitted by each student without a concomitant increase in 
residency positions or interviews granted has created an il- 
lusion of competitiveness. While in fact, the percentage of 
successful matches has actually increased over the last sev- 
eral years. Comparable with this study, the average number 
of applications submitted per student as reported by the 1991 
otolaryngology matching program was 25. This number has 
steadily risen from an average of 12 in the 1983 match. How- 
ever, the number of interviews (seven) granted has not been 
affected by this change overthe same time period. This figure 
is lower than the average number of 11 interviews identified 
in this survey, which is most likely due to the fact that some 
students who register for the match receive few if any inter- 
views. 

Students tended to rank almost all of the programs at 
which they interviewed. Of the students who replied, 
93% matched at a mean of their third highest ranked pro- 
gram. This is representative of the entire group inter- 
viewed at the University of Florida that matched at a rate 
of 88%. This is substantially higher than the overall match 
success rate of 64% for United States seniors reflecting the 
prescreening effect of being selected for an interview. 

As expected, it appears that the student's development 
of a rank order list is based on a variety of factors. The 
students were most influenced by the perceived quality of 
the faculty and feeling that they would fit in with the 
program. It does not appear that such factors could be 
used prospectively in selecting students for interview, 
since the information rated as most significant is not 
available to the student until the time of the interview. 
Factors such as location of the program, faculty advice, 
and spouse or family preference are more likely to be in- 
fluential in determining where to apply and accept inter- 
views as opposed to being used in ranking programs. 

The most common suggestions for improving the oto- 
laryngology matching process focus on the steps leading 
up to the interview. A uniform application form would 
result in significant time savings for the students. How- 
ever, this might encourage an increase in applications 
unless some limit or fee is instituted simultaneously. The 
Society of University Otolaryngologists and the Associa- 
tion of Academic Departments of Otolaryngology have to 
date tried unsuccessfully to formulate an application ac- 
ceptable to all programs. Nevertheless, a uniform dead- 


366 Arch Otolaryngol Head Neck Surg— Vol 118, April 1992 


line for receipt of all application materials could be imple- 
mented with minimal effort. This would at least make the 
application process more simple for the students. 

The acceptance of interviews for "insurance" purposes 
alone has significant ramifications for otherapplying medical 
students and the otolaryngology programs. Since there is a 
relatively fixed number of interview slots, any interview ac- 
cepted in excess of some reasonable number takes a slot from 
a potentially qualified student. Residency directors may 
waste interview slots on students who have no substantial 
interest in the program. The extension of invitations for in- 
terview on a uniform date would allow the students to se- 
lectively choose those programs in which they had the most 
interest, thereby eliminating the need to accept interviews 
while waiting for their top choices. Applicants could also 
plan their interview trips in the most inexpensive and com- 
prehensive fashion. 

Regional coordination of interview dates would allow 
an applicant to make a single trip to one city or region to 
interview on successive dates at several programs. Some 
programs grouped in large metropolitan centers or in a 
region already offer coordinated interviews. However, 
this would be difficult to accomplish on a national basis, 
since many programs are not grouped in such a menner 
as to facilitate such an arrangement due to geography or 
airline hub design. Additionally, not all students will be 
invited or desire to go to all the programs in a regional 
block. Finally, each program must consider the availabil- 
ity of their faculty in setting interview dates. 

The typical medical student is burdened by an increasing 
debt after medical school. The average travel expense in- 
curred by the students surveyed was $2403.41, with some 
reporting costs as high as $6500. This is a significant burden 
when considered in the context of a large educational loan 
debt. Any effort to defray these costs is of substantial benefit 
to the students. For example, we offer housing to the inter- 
viewing applicants with our residents. In addition to de- 
creasing student travel costs, this allows us to get to know the 
applicants better and to provide further resident exposure for 
the students. While this arrangement would not be prectical 
for all programs, it is relatively simple for many. 

The suggestions identified in this survey are similar to 
those reported by the Society of University Otolaryngol- 
ogist's Undergraduate Education Committee. Under the 
chairmanship of Stephen G. Harner, MD, a survey of all 
students participating in the January 1990 match was 
conducted. Difficulties in arranging interviews and travel 
costs were among the most common criticisms received. 
The committee suggested pursuing the concepts of re- 
gional interviews, a uniform application form, and a uni- 
form date to offer interviews. 

The goal of the matching process is to allow the 
programs to match the best possible candidates and to 
assist the student in obtaining a residency position of their 
highest possible choice. Currently, this process is »eing 
distorted by an inordinate number of applications per 
student. Any change that can provide a sharper focus for 
both the programs and applicants should be considered. 
The issue of a uniform application deserves further atten- 
tion. Regional interviews should continue to be offered 
wherever possible. A uniform deadline for receipt of ap- 
plication materials and a uniform date for extension of in- 
terview invitations could be instituted within 1 year and 
resolve many of the problems facing the students ard the 
residency programs. 
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Factors Influencing Survival in Ethmoid Sinus Cancer 


Dennis H. Kraus, MD; Bruce M. Sterman, MD; Howard L. Levine, MD; 


| Benjamin G. Wood, MD; Harvey M. Tucker, MD; Pierre Lavertu, MD 


€ Nineteen patients with primary ethmoid sinus malignan- 
cies were treated at the Cleveland (Ohio) Clinic Foundation 
between 197€ and 1989. Pathologic diagnoses included 
adenocarcinoma (eight), sarcoma (four), squamous cell 
carcinoma (three), mucoepidermoid carcinoma (two), ade- 
noid cystic carcinoma (one), and undifferentiated carci- 
noma (one). All patients underwent surgical resection: 13 
had craniofacial resection, four had craniofacial resection/ 
orbital exenteration, one had radical ethmoidectomy/ 
maxillectomy/»rbital exenteration, and one had transantral 
ethmoidectomy. Twelve patients had combined treatment 
with radiation therapy. Ten patients were alive with no ev- 
idence of disezse. A trend toward improved prognosis is as- 
sociated with negative surgical margins. Preservation of the 
globe was not associated with local recurrence at this site. 
A poor prognosis was noted with involvement of the dura, 
brain, nasopharynx, er sphenoid sinus. 

(Arch Otolaryngol Head Neck Surg. 1992;118:367-372) 


pou sinus lesions represent a small percentage of all 

malignancies; paranasal sinus tumors are 3% of up- 
per aerocigestive tract cancers and ethmoid cancers are 
5% to 25% of all sinus malignancies.! The rarity of tumors 
limited tc this area, coupled with their inclusion in series 
consisting mainly of maxillary sinus cancers, hampers ef- 
forts to develop prespective treatment protocols and 
staging systems. This article presents the management 
and results fo- 19 patients with primary ethmoid sinus 
malignancies. Patient survival and factors influencing tu- 
mor recurrence are examined. 


MATERIALS AND METHODS 

A retrospective study of 19 patients with primary ethmoid sinus 
malignancies treated at the Cleveland (Ohio) Clinic Foundation 
between 1976 and 1989 was undertaken. Strict criteria were employed 
in determining that disease was primary to the ethmoid sinus, ie, pa- 
tients with massive involvement of the adjacent maxillary sinus and 
limited ethmoid disease were presumed to have originated in the 
maxillary sinus. Tae patients’ charts were reviewed regarding demo- 
graphic data, symptoms, pertinent physical findings on presentation, 
radiographic and surgical assessment, definitive therapeutic interven- 
tion, presence of {mor on final surgical margins, complications of 
treatment, and final treatment outcome. Follow-up was conducted by 
telephone interview for those patients not seen in the year prior to 
conclusion of the study. 
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Table 1.—Extent of Tumor Spread* 


Medial 
Nasal cavity 19 
Contralateral ethmoid 7 
Nasal septum 6 
Inferior 
Maxillary sinus 16 
Hard palate, pterygomaxillary space 0 
Superior 
Fovea ethmoidalis 10 
Cribriform plate 10 
Frontal sinus 8 
Dura 7 


Brain 
Lateral 


Lamina papyracea 13 
Lacrimal apparatus 5 
Orbit 5 
Infratemporal fossa, orbital apex, 

superior orbital fissure 0 


Anterior 
Skin 


Posterior 





Sphenoid sinus 5 
Nasopharynx 4 
Cavernous sinus, carotid artery, 

optic chiasm, pituitary gland 0 


*N=19 patients. 


Involvement of adjacent structures was determined by preop- 
erative physical examination and radiographic assessment, op- 
erative findings, and histopathologic evaluation Twenty-four 
structures adjacent to the ethmoid sinus were evaluated for the 
presence of tumor in each patient (Table 1). The small number 
of individuals precluded formal statistical analysis. 

The 19 patients with ethmoid sinus malignancies ranged from 
37 to 91 years, with a mean of 50 years. Ten patients were men, 
nine were women. Fourteen patients were white and five were 
black. Two patients had a history of industrial exposure to un- 
specified "toxic fumes." 

Symptoms and physical findings on presentation were largely 
limited to nasal manifestations as listed in Tables Zand 3. Symp- 
toms had been present from 1 to 30 months, with a mean of 12 
months. Two patients presented 3 and 4 years, respectively, af- 
ter limited local resection failed to control disease. Radiographic 
assessment consisted of computed tomography in 19 patients 
and magnetic resonance imaging in three patients. 

Pathologic diagnoses are presented in Table 4. Biopsy was ob- 
tained via various approaches: intranasal biopsy (14), external 
ethmoidectomy (three), and transantral ethmoidectomy (two). 
All patients underwent surgical resection: craniofacial resection 
(13), craniofacial resection/orbital exenteration (sour), radical 
ethmoidectomy/maxillectomy/orbital exenteration (one), and 
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Table 2.— Presenting Symptoms 


Nasal congestion 






- 
ui 






Epistaxis 





Medial canthus mass 









Diplopia 
Headache 
Retro-orbital pain 
Epiphora 

Neck mass 


Hyposmia 


= = — NY WWW W SJ 





Exophthalmos 


Physical Findings N 


Table 3.—Presenting Physical Findings 


Intranasal mass 
Medial canthal mass 
Exophthalmos 


Middle turbinate ulceration 


Epiphora 


Hyposmia 
Impaired ocular motility 


Neck mass 





transantral ethmoidectomy (one). Two patients died in the post- 
operative period. Twelve of the remaining 17 patients under- 
went combined treatment with radiation therapy; one preoper- 
atively and 11 postoperatively. The average radiation therapy 
dose was 6300 cGy, with a range of 5400 to 7500 cGy. One pa- 
tient received chemotherapy for rhabdomyosarcoma on proto- 
col. 

Six of the I7 patients available for long-term follow-up suffered 
a recurrence. Two were local, one each with fibrosarcoma and 
well-differentiated adenocarcinoma. Local and bilateral, re- 
gional neck recurrence occurred in one patient with poorly dif- 
ferentiated adenocarcinoma. The patient with rhabdomyosar- 
coma, the only one to present with disease extending beyond the 
primary site (neck metastasis), developed local recurrence and 
bone metastases. Distant, multiple cerebral metastases occurred 
in the patient with undifferentiated carcinoma, and lung me- 
tastases in a patient who had poorly differentiated adenocarci- 
noma. 

Local control was obtained in 13 patients. All four patients 
with regional or distant disease eventually died of disease. Four 
of the six eventual recurrences became evident in the first year 
after treatment. The patient with fibrosarcoma had a recurrence 
17 months after craniofacial resection and the patient with well- 
differentiated adenocarcinoma had a recurrence 49 months after 
transantral ethmoidectomy and postoperative radiation therapy. 

Salvage was attempted in three patients but was unsuccessful. 
The patient with locally recurrent, well-differentiated adenocar- 
cinoma underwent craniofacial resection but had positive mar- 
gins. The patient with locally recurrent fibrosarcoma had two 
revision craniofacial resections, full-course radiation therapy, 
two local tumor débridements, and palliative chemotherapy. 
The patient with bilateral neck metastases underwent unilateral 
radical neck dissection as part of planned, staged neck dissec- 
tions. Priorto the second procedure, this patient presented with 
an unresectable skull base recurrence. 
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Table 4.—Pathologic Diagnosis 


Adenocarcinoma 


Z 






Poorly differentiated 
Moderately differentiated 
Well differentiated 
Intestinal type 













Sarcoma 


Fibrosarcoma 
Embryonal rhabdomyosarcoma 


Squamous cell carcinoma 


Poorly differentiated 
Moderately differentiated 


Mucoepidermoid carcinoma 


High grade 
Intermediate grade 


Adenoid cystic carcinoma 
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Undifferentiated carcinoma 





Table 5. — Patients Alive With No Evidence of 
Disease* 









Histologic 
Findings 


Follow-up, 
Radiation mo 





Surgery 


















Adenocarcinoma CFR + 
Adenocarcinoma CFR + 
Adenocarcinoma CFR -- 133 
Fibrosarcoma CFR — 19 
Fibrosarcoma CFR B 32 
Squamous cell 

carcinoma CFR/ORB + 19 
Squamous cell 

carcinoma CFR/ORB +t 66 
Squamous cell 

carcinoma CFR 4 31 
Mucoepidermoid 

carcinoma CFR/ORB — 35 
Adenoid cystic 

carcinoma CFR — 78 






*CFR indicates craniofacial resection; ORB, orbital exenteration. 
tPreoperative radiotherapy. 


RESULTS 


At the conclusion of the study, 10 patients were alive 
with no evidence of disease at a mean of 46 months 
(range, 19 to 133 months) following completion of the 
most recent therapy (Table 5). Six patients died with dis- 
ease. One patient died 7 months after completion of ther- 
apy with no evidence of disease. 

Survival by pathologic diagnosis is presented in Table 
6. All of the four patients with positive surgical margins 
received postoperative radiation therapy. In two of the 
patients, the condition recurred locally and in two no ev- 
idence of recurrence was noted. Nine of 15 patients with 
negative margins had long-term survival. Two patients 
died in the postoperative period, two died of distant dis- 
ease without local recurrence, and two died of recurrent 
local disease. 

Four of seven patients treated with surgery alone were 
long-term survivors. Seven of 12 patients had lorg-term 
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Adenocarcinoma 

Sarcoma | 

Squamous cell 
carcinoma | 


Mucoepidermoid 
carcinoma 
Undifferentiated 
carcinoma 
Adenoid cystic 
carcinoma 
Total 


! 


Survival by Margins 
ee 74.4 9»? Mw 


Survival by Therapy 
Uu a "5B DERMBEHHUU 
Combination 

Therapy 


Positive Negative Surgery 





*NED indicates.no evidence of disease; DNED, died with no evidence of disease; and DOD, died of disease. 


tPostoperative deaths, two. 
tChemotherapv, one. 
SDied with no evrdence of disease, one. 


survival after bined therapy. Of the five patients to 
fail combined therapy, three had local recurrence, includ- 
ing one who had concurrent regional metastases and two 
died of distant metastases. Seven patients with negative 
surgical margins (four adenocarcinoma, one squamous 
cell carcinoma, ene fibrosarcoma, and one undifferenti- 
ated carcinoma) were given combined therapy because 
they were at high risk with large tumor volume. Four pa- 
tients had no evidence of disease, two died of distant me- 
tastases, and one had local recurrence. 

Treatment failure was related to involvement of certain 
structures. Six (86% ) ef seven patients with dural involve- 
ment died of disease, including one patient who died in 
the postoperative period. The one long-term survivor also 
had frontal lobeinvolvement. Five patients had extension 
to the sphenoid sinusor nasopharynx; the only long-term 
survivor was also the only one who did not have dural 
invasion. Ten (83%) of 12 patients without dural involve- 
ment survived long term, although one patient died of a 
postoperative complication. Five patients with tumor 
erosion through the cribriform plate, fovea ethmoidalis, 
or frontal sinus but without gross dural invasion had no 
evidence of recurrence. Five patients had orbital involve- 
ment requiring orbital exenteration. The orbit was pre- 
served in 14 patients and none of these suffered recur- 
rence at the Be. 

Ten patients had treatment complications, which re- 
sulted in death in two patients. One died of myocardial 
infarctiom 21 days after radical ethmoidectomy/ 
maxillectamy/orbital exenteration. This patient was not 
considered.a good candidate for craniofacial resection be- 
cause of poor general health. One patient required drain- 
age of an intracranial abscess 1 month after craniofacial 
resection/orbital exenteration; death occurred 2 months 
later from massive pulmonary embolism. Three patients 
suffered major wound complications, including cere- 
brospinal fluid leak, meningitis, and osteomyelitis of the 
frontal bone flap or infection of a mesh implant. Three 
patients had delay of return of neurologic function; one of 
them underwent an exploratory craniotomy to exclude 
intracranial hematoma. Other complications included 
deep vein thrombosis, unilateral blindness after comple- 
tion of radiation therapy, Clostridium difficile pseudomem- 
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acute 
prolonged ventilator dependency 
requiring tracheostomy, minor wound irfection, and 
epistaxis. Several patients suffered more than one com- 
plication of treatment. 


branous colitis from perioperative antibiotics, 
maxillary sinusitis, 


COMMENT 


The advent of craniofacial surgery has had an impact on 
the ability of the head and neck surgeon to treat skull base 
lesions.** Sinus malignancies are particularly amenable to 
craniofacial resection. The maxillary sinus represents the 
single largest source of tumors fer which craniofacial sur- 
gery is applicable. The ethmoid sinus plays a critical role 
in classifying maxillary sinus lesions, since involvement 
of this site warrants an advanced (T3-4) stage.” However, 
few studies have focused on primary ethmcid sinus ma- 
lignancies, generally grouping them with the more com- 
mon maxillary sinus lesions. Thus, little data exist on the 
natural history of ethmoid sinus cancers. Of the 113 pa- 
tients with sinus malignancies who have been treated at 
the Cleveland Clinic Foundation between 1975 and 1989, 
only 19 (17%) had primary ethmoid sinus lesions. 

The signs and symptoms of ethmoid sinus cancers de- 
pend on the spread of tumor to adjacent structures. The 
most common findings are unilateral nasal obstruction, 
purulent hemorrhagic discharge, and dull retro-orbital 
headache.’ Less common signs include proptosis, diplo- 
pia, broadening of the nasal dorsum, anosmia, and 
involvement of the anterior cranial fossa.^ The patients in 
this series presented with a similar predominance of na- 
sal findings, followed by orbital manifestations and pain. 

Adequate assessment of ethmoid sinus cancer can pro- 
vide important information in deciding treatment of these 
lesions. Nasal endoscopy promotes early detection and 
facilitates surgical biopsy of suspected lesiens.’ Radio- 
graphic assessment is imperative in suspicicus patients. 
Computed tomography documents the expansive nature 
of paranasal sinus cancers with erosion of bony sinus 
boundaries.* Magnetic resonance imaging delineates in- 
volvement of adjacent soft-tissue structures, encasement 
of large vascular structures, and distinguishes between 
tumor filling a sinus cavity and inspissated mucus in an 
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Fig 1.— Coronal and sagittal planes depicting bony structures of the anterior skull base typically involved in ethmoid sinus cancer. MT 


indicates middle turbinate; IT, inferior turbinate. 


obstructed sinus (unpublished data). 

Squamous cell carcinoma is the most common malig- 
nancy of the maxillary sinus, but adenocarcinoma pre- 
dominates in ethmoid sinus cancers.’ Knegt et al? noted 
20 of 32 ethmoid sinus lesions were adenocarcinoma and 
that squamous cell carcinoma was present in only nine 
patients. Other series have shown a predominance of 
squamous cell carcinoma in the ethmoid sinus." 
Chronic wood dust exposure poses a particularly high risk 
for ethmoid sinus cancer. Trapping of particles in the an- 
terior ethmoid air cells during normal nasal respiration 
and decreased ciliary motility may be responsible for this 
association.” Adenocarcinoma occurred in 42% of the pa- 
tients in this study. One patient with adenocarcinoma and 
one with squamous cell carcinoma had exposure to 
industrial toxins. 

The biological behavior of ethmoid malignancies is 
consistent in this group of patients. Excluded in this study 
is the entity labeled ethmoidomaxillary" or antrum- 
ethmoid tumors, which arise either in the maxillary si- 
nus and secondarily invade the ethmoid sinus or originate 
in the region of the ethmoidomaxillary plate and extend 
into both sinuses. The most common spread of tumor in 
this series occurred via the middle meatus involving the 
nasal cavity and the nasal septum. Direct extension to the 
contralateral ethmoid sinus was also frequently observed. 
The latter was rarely evident on radiographic assessment. 
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Inferior extension was limited to tumor erocing through 
the ethmoidomaxillary plate into the superiomedial quad- 
rant of the maxillary sinus. Extension to the hard palate 
and pterygomaxillary space, common in maxillary sinus 
lesions, was not evident. Superior extension into the skull 
base at the cribriform plate, fovea ethmoidalis, and fron- 
tal sinus was frequent. More extensive lesions involving 
the dura and frontal lobe were associated with poor 
prognosis. Erosion of the lamina papyracea was coramon, 
but the orbital periosteum was relatively resistant to 
tumor invasion. In addition to orbital involvement, the 
lacrimal apparatus was also subject to tumor invasion. 
However, tumor did not spread laterally te involve the 
orbital apex, superior orbital fissure, or infratemporal 
fossa. Occasional anterior extension involved the nasal 
bone and the overlying facial skin. Massive posterior ex- 
tension directly involved the sphenoid sinus and the na- 
sopharynx. However, no tumor was found in the cavern- 
ous sinus, surrounding the carotid artery, invading the 
optic chiasm or pituitary gland. In spite of massive bulk 
invading the dura, brain, sphenoid sinus, or nasophar- 
ynx, tumor did not extend to structures commonly 
invaded by maxillary sinus cancer. 

Knegt et al reported 32 patients with e-hmoid sinus 
cancer: bone destruction, 90%; lamina papyracea involve- 
ment, 50%; maxillary sinus, 22%; sphenoid sinus, 16%; 
cribriform plate, 3%; contralateral ethmoid snus, 6%; and 
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Fig 2.—Dotted lines indicate coronal and Weber-Ferguson inci- 
sions; solid lines, bifrontal craniotomy and facial skeleton bony re- 
section lines. 


I 

frontal sinus invasion, 3%. Parsons et al^ reported 13 pa- 
tients with ethmoid sinus primaries; 62% had stage II dis- 
ease with extension to the orbit, nasopharynx, adjacent 
paranasa! sinuses, skin, or pterygomaxillary space. Stage 
III disease with skull base invasion, pterygoid plate 
destructien, or intracranial extension was observed in 
38%. Prognosis was not related to disease stage in either 
study. | 

Combined surgery and radiation therapy can offer im- 
proved survival rates in comparison with unimodality 
therapy in maxillary sinus lesions.'”’* Ethmoid sinus 
lesions appear to be particularly ill-suited for radiation 
therapy alone, since radiation to the adjacent orbit carries 
risk of blindness secondary to radiation retinopathy or 
optic neuropathy. In 48 patients treated with radiother- 
apy for cure of malignant tumors of the nasal cavity, eth- 
moid, and sphenoid sinus, 33% suffered unilateral blind- 
ness and 8% bilateral blindness.” Surgery alone should be 
employed only in less extensive lesions with negative 
surgical margins.” Four of five patients in this series were 
long-term survivors after surgery alone. Extent of tumor 
spread determines the use of preoperative vs postopera- 
tive radiation therapy. Preoperative radiation therapy is 
preferred when the globe is at low to moderate risk for 
invasion. Absence of malignant cells in the periorbita ob- 
viates the need for orbital exenteration, even in patients 
with 52, pti dim in symptoms suggesting orbital involve- 
ment.” Sisson et al’ also advocated the use of preoper- 
ative radiation therapy for ethmoid sinus cancers. How- 
ever, preoperative radiation therapy is associated with 
delayed wound healing and increased duration of hospi- 
tal stay.? Postoperative radiation therapy has the theo- 


Arch Otolaryngol Head Neck Surg— Vol 118, April 1992 





Fig 3.— Relationship of globe to skin incisions and 5one resection 
sites. 





Fig 4.— View of the anterior cranial floor via biirorxal craniotomy 
depicting erosion through the fovea ethmoidalis and cribriform 
plate. 


retical advantage of localization of high-risk resection 
margins and less impact on wound healing.~*! In this se- 
ries, postoperative radiation therapy was used in 11 of 12 
patients. The one patient who underwent preoperative 
radiation therapy required exenteration for persistent tu- 
mor. Orbital exenteration in the other four patients was 
necessary because of massive orbital involvement at pre- 
sentation. 

Other protocols have been reported for this disease. 
Preoperative radiotherapy, surgical tumor debulking, 
and postoperative radiotherapy and topical 5-fluorouracil 
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were used in 32 patients with ethmoid sinus cancer." In 
20 of these patients with adenocarcinoma, the actuarial 
5-year survival was 100%. The remaining 12 patients had 
squamous cell carcinoma and/or undifferentiated carci- 
noma and the actuarial 2-year and 5-year survival was 
75% and 43%, respectively. This report awaits further 
confirmation. Sisson et al’ noted 68% 5-year survival in 14 
patients with ethmoid sinus cancer. 

Surgical approach to ethmoid sinus malignancies must ad- 
dress those structures that seem to be involved on preoper- 
ative assessment. The technique of craniofacial resection as 
previously described is often needed.**” Particular technical 
aspects of this approach may affect survival (Figs 1 through 
4). The extent of intracranial spread of tumor should be as- 
sessed initially via a bicoronal craniotomy, since this is the 
determining factor in tumor resectability.’ When the lesion 
extends through the bony skull base, the overlying dura 
should be lett attached to the tumor.? Exploration of the sphe- 
noid sinus anterior to the optic chiasm determines the pos- 
terior extent of disease and resectability.* Lamina papyracea 
erosion without periorbital invasion permitted preservation 
of orbital contents in this series. The contralateral ethmoid 
sinus should be included in the surgical specimen because 
this structure is frequently involved. The anterior wall of the 
sphenoid sinus was included asa margin in the surgical spec- 
imen. Inclusion of the pterygoid plates was not necessary. 
As the specimen may be delivered in a piecemeal fashion, 
biopsy of the remaining adjacent structures provides valu- 
able information regarding surgical margins.” 

In this series, prognosis appears to have been a function 
of superior and posterior tumor extention. Involvement of 
dura, brain, sphenoid sinus, or nasopharynx placed the pa- 
tient at high risk for treatment failure. There is little risk of 
local recurrence with involvement of other adjacent struc- 
tures. Elective treatment of first-order lymph nodes (ie, ret- 
ropharyngeal and superior cervical) is not routinely per- 
formed.' In this series, both patients with regional me- 
tastases had uncontrolled local disease. Two patients with 
controlled locoregional disease died of distant metastases. 

Serious postoperative complications can affect survi- 
vorship. The 10% surgical mortality in this series com- 
pares favorably with rates obtained in other series.?^? 
Levine and coworkers'? review of complications associ- 
ated with craniofacial resection stated that the most seri- 
ous complications were associated with a failure to sepa- 
rate the intracranial contents from the nasal portion of the 
resection. Similar complications were observed in pa- 
tients undergoing craniofacial resection for ethmoid sinus 
lesions. Combination therapy does not increase the inci- 
dence of complications.” 

Experience with 19 patients treated for ethmoid sinus 
cancer revealed that early lesions may be differentiated 
from the more common manifestations of infectious sinus 
disease. In suspected malignancies of the ethmoid sinus, 
preoperative radiographic assessment with computed to- 
mography and magnetic resonance imaging provided 
valuable information in establishing the diagnoses and 
determining the optimal surgical approach. Review of this 
group of patients suggests that the mainstay of therapy in 
ethmoid sinus malignancies should be craniofacial resec- 
tion. This technique provides excellent exposure to eth- 
moid tumors and improves chances to achieve negative 
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surgical margins. Radiation therapy is a valuable adjuvant 
treatment in patients with positive surgical margins and 
those at high risk for tumor recurrence with negative 
margins due to tumor volume or aggressive histologic 
findings. Involvement of dura, brain, sphencid sinus, or 
nasopharynx are associated with a poor prognosis. Cran- 
iofacial resection can be performed with acceptable rates 
of morbidity and mortality in this patient population. 


We thank Maureen Pasuit for medical illustrations. 
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The Anatomic Basis for the Design of Forehead Flaps 
| in Nasal Reconstruction 


Kevin A. Shumrick, MD, Timothy L. Smith, MD 


| 

e The detailed arterial anatomy of the medial forehead re- 
gion was eval using roentgenographic examinations of 
injected cadaver heads, anatomic dissections of injected 
cadaver heads, and Doppler examination of normal sub- 
jects. The supratrochlear artery was seen to be the dominant 
artery of the medial forehead (not the supraorbital). The 
supratrochlear artery exited the orbit 1.7 to 2.2 cm from the 
midline, passing superficial to the corrugator and deep to 
the orbicularis and frontalis muscles. The supratrochlear 
artery then passes just medial to the eyebrow and pierces 
the frontalis muscle, ascending the rest of the forehead in 
a subcutaneous plane 1.5 to 2.0 cm from the midline (para- 
median pesition). The implications of this vascular anatomy 
on forehead flapsdesign and execution for nasal reconstruc- 
tion are discussed and clinical cases are presented. 

(Arch Otolaryngol Head Neck Surg. 1992;118:373-379) 


se of a pedicled forehead flap in nasal reconstruction 
was originally thought to have been employed in 

India as early as 700 BC according to the Indian medical 
treatise “Susruta Sambhita.”! However, further review of 
this document reveals that the description of nasal recon- 
struction therein was probably referring to the harvesting 
of a full-thickness graft from the cheek and not a true 
pedicled forehead flap.* While there is no accurate histor- 
ical documentation, it appears that the use of a pedicled 
forehead flap for nasal reconstruction developed later in 
India. The Indian technique (which forehead flap recon- 
struction of the nose has been referred to) was largely 
unknown to the Western world until Carpue read a 
description of the technique published in the Gentlemen's 
Gazette of 1794.3" J. C. Carpue read the article and was in- 
spired to practice the procedure on cadavers. He waited 
approximately 2@ years for a suitable patient on whom to 
try the technique and then had two patients present for 
nasal reconstruction in the space of 1 year. He described 

l 
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these two cases in a short monograph that galvanized the 
surgeons of Europe to search for similar flaps elsewhere 
on the body and his monograph has been given credit as 
the stimulus for the beginning of modern-day plastic 
surgery .^^* 

Numerous articles on the use of forehead flaps for na- 
sal reconstruction have been published, but there have 
been few detailed studies of their vascular and regional 
anatomy. Most authors recognize the fact that the blood 
supply for the forehead flap is from the vertically oriented 
supraorbital and supratrochlear vessels, but there ap- 
pears to be considerable confusion and uncertainty over 
the location and course of these vessels. 

In a classic 1946 article by Kazanjian,’ and a widely cited 
chapter on nasal reconstruction by Converse,* a midline 
forehead flap was described that consists of parallel inci- 
sions extending from the medial portion of each eyebrow 
to the hairline superiorly. Kazanjian preferrec the midline 
vertical forehead flap because it was harvested in an area 
where there was a natural dehiscence of the frontalis 
muscle with less bulk, blood flow was believed to be from 
branches of both supratrochlear arteries, and there was 
less chance of injury to the supraorbital vessels and 
nerves. As described by Kazanjian and Converse, the 
midline vertical forehead flap design appears, if articles 
and textbooks are any gauge, to have been the most pop- 
ular technique in the past several decades for reconstruc- 
tion of the nose using forehead flaps. The use of a mid- 
line vertical forehead flap for nasal reconstruction has 
continued to be advocated as the procedure ef choice for 
large nasal reconstructions in a number of prominent ar- 
ticles and textbooks up into the late 1980s.** 

In the 1960s and 1970s, Millard *!* published a series of 
classic articles dealing with various aspects of nasal 
reconstruction using forehead flaps that were situated in 
the paramedian position and he noted that the incisions 
could be brought below the orbital rim to gam extra flap 
length. Burget and Menick'”"” further refined the concept 
of a paramedian forehead flap in a series of articles and 
noted that by extending the incisions inferiorly, one did 
not need to curve the flap or extend it into the hairline to 
reach the nasal tip. Additionally, Burget and Menick pro- 
posed a paramedian flap with a narrower base that not 
only facilitated donor site closure but also allowed more 
rotation and, thus, more flap length. They also reported 
their clinical observation that the end arterioles of the su- 
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Fig 1.—Representative roentgenogram of an injected specimen. Fig 4.— Composite representation of the forehead's regional arterial 
Note the rich anastomoses between the arteries of the region (ST anatomy based on roentgenographic and cadaver d.ssections. 
indicates supratrochlear; SO, supraorbital; OPT, ophthalmic; and 

SFT, superficial temporal). Also, note the paramedian course of the 

supratrochlear arteries. 
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Fig 2.— Dissection of injected specimen with the forehead and nasal skin divided in the midline. The periorbital muscles (POM) have been 
divided to expose the supratrochlear (ST), angular (ANG), and supraorbital (SO) arteries. 








Fig 3.— Detailed dissection of medial canthal (MC) area (arrow). The anastomoses among the angular (ANG), supratrochlear (ST), and nasal 
arcade (NA) are shown. IO indicates the intraorbital portion of the supratrochlear artery. The periorbital muscles (POM) have been divided 
posteriorly to expose the supratrochlear artery. 
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Fig 5.— Top left, Course of the supratrochlear artery in relation to the periorbital and forehead musculature. The artery exits the orbit and 
passes between the corrugator and orbicularis (level 1, top left) then pierces the frontalis to travel in the subcutaneous tissue (levels 2 and 
3, bottom). Top right and bottom, Histologic cross sections demonstrating the level of the supratrochlear artery (ST) at difierent points cor- 
responding to levels 1 (at bottom left), 2 ( at bottom center), and 3 (at bottom right). 
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Fig 6.— Comparison between paramedian and median forehead flaps with regard to the regional arterial anatomy. The paramec'an forehead 
flap is designed around its arterial supply and does not require a wide base to ensure a sufficient blood supply. 
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Fig 7.—Proposed utilization of the paramedian forehead flap. The supratrochlear artery is identified with a Doppler examination and the 
flap is designed around it. The pedicle is kept narrow (1 to 1.5 cm) and extended inferiorly below the eyebrow as necessary. the frortalis 


and subcutaneous tissues are debulked primarily (after Burget”) 
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Fig 8.— Patient with fuil-thickness loss of the right alar region. A 
narrowly based paramedian forehead flap is used for reconstruction 
and the »-month postoperative result is presented. 


pratrochlear artery were traveling under the dermis, su- 
perficia to the frontalis muscle, and that the frontalis 
muscle could be debulked from the deep surface of the 
flap primarily. 

This study was undertaken to examine the detailed ar- 
terial anatomy of the medial forehead region to establish 
a firm anatomic foundation for the design and execution 
of medial forehead flaps as used in nasal reconstruction. 
It is haped that this information will aid reconstructive 
surgeons in designing and executing forehead flaps as 
well as delineating which type of forehead flap (median 
or paramedian) is the most appropriate for nasal recon- 
struction. 


MATERIALS AND METHODS 


A vanety of anatomic and clinical material was reviewed to 
delineate the arterial anatomy of the medial forehead region. 
Five cadaver heads were obtained after preservation with form- 
aldehyce solution and clearance of the vascular tree with a 
thrombolytic agent. Review of the literature failed to find a sim- 
ple reproducible technique that would allow examination of the 
detailec roentgenographic vascular anatomy, as well as permit 
accurate gross dissection of the specimens. Therefore, a tech- 
nique was developed of mixing barium sulfate with colored la- 
tex to grve a radiopaque, injectable substance that would outline 
the fine peripheral vascular anatomy, allowing visualization on 
roentgenographic examination, and still set up firmly enough for 
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Fig 9.— Patient with loss of most of the dorsal nasal skin and sub- 
cutaneous tissue. The paramedian flap is shown at the time of di- 
vision (at 3 weeks) and 6 months postoperatively 


gross dissection. The internal and external carotids were then 
cannulated bilaterally. Several different injection techniques, 
varying pressure, volume, and vessel sequence. were then per- 
formed to determine which perfused the vessels optimally. Once 
the specimens had been injected, the latex was-allowed to cure 
for 24 hours. The soft tissue was then dissected en bloc off the 
skull from the midportion of the scalp, forehead, eyelids, and 
orbital contents, the midface skin, and the upper lip. This dis- 
section was in a supraperiosteal plane except fcr the orbital and 
nasoethmoid regions where the dissection wes subperiosteal. 
The orbital contents were included if possible tc allow preserva- 
tion of the ophthalmic artery and the intraorbital course of the 
supratrochlear artery. The periorbital musculature was also in- 
cluded in the dissection. These dissected specimens were then 
laid flat on an x-ray plate and roentgenograms were obtained. 
The eyebrows and paramedian position (2.0 cm from the 
midline) were marked with 24-gauge wire and additional roent- 
genograms were obtained. Gross dissections with magnifica- 
tion) were then performed tracing the supratrechlear, supraor- 
bital, facial, angular, and nasal areade arteries peripherally. The 
course, anastomoses, and relative level of these arteries in the 
forehead tissues were noted. Measurements of where the 
supratrochlear artery exited the orbit and its course were also 
noted. Additionally, histologic cross sections ef the specimens 
were obtained from inferior, middle, and superior sites on the 
forehead to demonstrate the level of the artery at different points 
during its course. Additionally, five healthy male subjects were 
examined with Doppler examinations of the ferehead to deter- 
mine the reproducibility and position of the forehead vessels in 
live individuals. 


RESULTS 


Examination of the roentgenographic material con- 
firmed the clinically apparent fact that the torehead region 
contains an intricate system of anastomosing vessels (Figs 
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Fig 10.— Patient following total rhinectomy and septectomy for squamous cell carcinoma. A large paramedian flap is used for coverage and 
local flaps are used for lining and columella. A 2-year postoperative result (after bone at cartilage grafting) is shown. 


1 through 4). These vessels are end branches of both ca- 
rotid systems and each appears capable of supplying the 
entire region via retrograde flow through anastomotic 
channels, if necessary. The supratrochlear artery was 
consistently identified exiting the orbit and vertically as- 
cending the forehead in a distinctly paramedian position 
closely corresponding to the medial portion of the eye- 
brow. The paired supratrochlear arteries anastomosed 
with each other via a variable number of horizontal 
unnamed arteries that cross the midline. The supratro- 
chlear arteries also had consistent anastomoses with the 
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angular, supraorbital artery and frontal branch of the su- 
perficial temporal artery. Anatomic dissection of the 
injected forehead vasculature confirmed the roentgeno- 
graphic findings. The supratrochlear artery exited the su- 
perior medial orbit approximately 1.7 to 2.2 cm from the 
midline and continued its course in a paramedian position 
approximately 2.0 cm from the midline (Figs 2 and 3). 
Again, this roughly corresponded to the medial portion of 
the eyebrow. 

In the medial canthal area, there were obvious anasto- 
moses among the angular, supratrochlear, and supraortital 
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vessels. The atrochlear artery was seen to exit the orbit 
by piercing the erbitalseptum and then passing over the cor- 
rugator muscle and under the obicularis (Fig 3). At approx- 
imately the level of the eyebrow, the supratrochlear artery 
passes through the obicularis and frontalis muscle and con- 
tinues superiorly in the superficial subcutaneous tissue. Fur- 
ther confirmation of the change in levels of the supratro- 
chlear artery was obtained by histologically examining cross 
sections of forehead skin at various levels (Fig 5). These cross 
sections clearly show the supratrochlear artery passing ex- 
ternal to the corrugator muscle, but deep to the obicularis, 
and then traversing the frontalis to end up in the superficial 
subcutaneous tissue external to the frontalis muscle. 

Doppler examination of healthy volunteers demon- 
strated that the superficial temporal, supratrochlear, su- 
praorbital, angular vessels could be consistently identi- 
fied, traced, and marxed. With knowledge of the regional 
anatomy and a little practice, the nasal arcade and hori- 
zontal anastomosing vessels could also be identified. 
Doppler examination of the supratrochlear artery corrob- 
orated the roentgenegraphic and anatomic findings that 
the supratrochlear artery travels in a paramedian position 
(1.5 to 2.0 cm from the midline) roughly corresponding to 
the medial portion of the eyebrow. 


COMMENT 


A medially based forehead flap is, we believe, the proce- 
dure of choice for nasal reconstruction that requires more 
than several square centimeters of skin. Kazanjian’ favored 
a true median er midline flap based from eyebrow to eye- 
brow and extending to the hairline. Kazanjian's technique 
was cited extensively «nd has been adopted widely ina num- 
ber of articles and prominent textbooks. While the midline, 
or median, forehead flap has proved to be reliable and pro- 
vides an acceptable result, as can be seen from our dissec- 
tions, it would incorporate the supratrochlear arteries incon- 
sistently and would, instead, often rely on anastomoses be- 
tween the nasakarcade (Fig 6). The nasal arcade will provide 
sufficient flow to maintain the flap, but it requires a broad 
base and its viability is jeopardized as the flap incisions are 
brought below the level of the eyebrows. The broad base of 
the midline forehead “lap limits the amount of flap rotation 
possible, and this, in *urn, will limit the potential length of 
the flap as well as make closure of the donor site more dif- 
ficult. Additionally, stopping the incisions at the eyebrow 
will further compromise the length of the flap, particularly 
in a patient with a low hairline. 

Our study of the vascular anatomy of this area demon- 
strates the superiority of the paramedian flap, as de- 
scribed by Millard" and Burget and Menick"^" (Figs 7 
through 10). Using the paramedian forehead flap with 
Doppler identification of the supratrochlear artery, we 
believe, zreatly increases the reliability of the flap and al- 
lows for a narrower base. Recognition of the fact that the 
artery exits thesupesomedia orbit and passes superficial 
to the corrugator muscle and deep to the obicularis and 
frontalis muscles allcws the surgeon to protect the pedi- 
cle by dividing the periorbital musculature medial and 
lateral tothe artery while staying in a plane just above the 
periosteum. This technique of sandwiching the vessels 
between muscle layers allows the flap to be dissected well 
below the leve! of the eyebrow and even over the orbital 
rim.” This extended dissection, in conjunction with a 
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narrower base (and greater arch of rotation), allows suf- 
ficient length so that the flap should not need to be 
extended into the hairline to reach the nasa! tip. The nar- 
rower base possible with a paramedian fla» also greatly 
facilitates closure of the donor site with less wasted fore- 
head skin and less eyebrow narrowing. Because the 
paramedian forehead flap incorporates oniy one supra- 
trochlear artery, it is possible for two paramedian fore- 
head flaps to be harvested from the forehead if the need 
should arise. Finally, recognition of the fac: that the end 
arterioles of the supratrochlear artery travel superficial to 
the frontalis muscle in the upper one third o: the forehead 
allows considerable thinning and debulking of the flap at 
the time of the primary procedure allowing cne to achieve 
better tip definition and nasal contour with less need for 
revisional surgery. 

Aesthetic nasal reconstruction requires ar inner lining, 
supporting framework, and external coverage; each ele- 
ment must resemble its counterpart in the normal nose as 
closely as possible.'”'° Simply providing coverage for a 
nasal reconstruction with a forehead flap dces not ensure 
an aesthetic result if the other elements of a nose have not 
been provided. However, with a solid understanding of 
the basic vascular anatomy of the paramecian forehead 
flap, the reconstructive surgeon should be able to design 
a reliable flap that consistently provides excellent cover- 
age with minimal morbidity. 
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Nucleolar Organizer Regions in Paragangliomas 
of the Head and Neck 


Mimi S. Gee MD; Karl E. Kliewer MD, FRCPC; David R. Hinton MD, FRCPC 


@ The clinical behavior of head-and-neck paragangliomas 
cannot be accurately predicted using standard histologic 
criteria. Immunohistochemical profiles have proved to be 
prognostically helpful; however, other independent indica- 
tors of prognosis are needed. Tissue markers of proliferative 
activity include argyrophilic nucleolar organizer regions 
(AgNOR), which are proteins specifically associated with 
loops of transcriptionally active ribosomal DNA. Fifteen 
paragangliomas of the head and neck were divided into sol- 
itary nonrecurrent (n — 8), recurrent or locally invasive 
(n = 4), and multiple (n = 1), or malignant (n = 2) groups. 
The mean AgNOR count per cell was statistically different 
between the solitary nonrecurrent and the combined other 
poorer prognosis groups, suggesting that it may be useful as 
an independent indicator of biologic behavior. The wide 
variation in AgNOR counts within groups and the overlap 
of counts between groups limit, however, the predictive 
value of this technique for individual tumors. 

(Arch Otolaryngol Head Neck Surg. 1992;118:380-383) 


T prediction of clinical outcome from histologic param- 

eters in patients with paragangliomas of the head and 
neck is uncertain.'?^ Criteria commonly used for other tu- 
mors, including nuclear atypia or pleomorphism, and per- 
ineural or vascular invasion do not correlate with behavior." 
The value of mitotic counts is more controversial. Mitotic fig- 
ures are sparse in paragangliomas, and, while some au- 
thors*^ indicate that their presence is associated with malig- 
nant tumors, others?? suggest that there is no direct relation- 
ship. A recent histopathologic study of 120 paragangliomas 
showed that mitotic figures were more commonly found in 
malignant tumors; however, the differences were not statis- 
tically significant.’ Although accurate and reproducible mi- 
totic counts can be performed on routinely stained tumor 
sections, careful standardization of the fixation and counting 
procedure is necessary.* 

Recently, several techniques have been employed to more 
accurately predict the behavior of paragangliomas. Using a 
panel of antiserum samples, immunocytochemical studies 
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by Kliewer et al’ showed that determining the relative pro- 
portion of type I (chief) and type II (sustentacular) cells in 
paragangliomas was useful in assessing prognosis; susten- 
tacular cell density and chief cell staining intensity were both 
inversely related to tumor grade. Barnes and Taylor? studied 
DNA ploidy by image analysis and found that abnormalities 
in DNA content were common and that tumor ploidy could 
not be used to assess malignant potential 

Tissue markers of cellular proliferation have recently 
proved to be of great value in the assessment of tumors 
of several types, including tumors with low mitotic 
counts." Several of the most widely used markers (Ki-67 
[Dako Corp, Carpinteria, Calif], BUdR [Boehinger Mann- 
heim Corp, Indianapolis, Ind]) require fresh tissue and, 
therefore, are not suitable for the study of rare tumors or 
archival material.’ 

Histochemical staining for argyrophilic nucleolar orga- 
nizerregions (AgNOR) has recently been employed as a sim- 
ple and reproducible assessment of cellular preliferation in 
tumors." Argyrophilic nucleolar organizer regions are non- 
histone proteins associated with transcriptionally active 
loops of DNA coding for ribosomal RNA.” A rapid one-step 
method for silver staining of these regions was developed by 
Howelland Black! and was recently adapted byTloton et al? 
to allow visualization of nucleolar organizer regions in 
paraffin-embedded tissue." The number of AgNOR has 
been shown to correlate with the degree of malignancy in 
various tumor types"? in breast carcinoma, it correlates with 
the scores of the proliferation marker Ki-67."° 

In this study, we have stained sections of 18 paragan- 
gliomas of the head and neck for AgNOR and attempted 
to correlate their number with clinical behavior. 


MATERIALS AND METHODS 


Eighteen tumor specimens from 15 patients were studied. Four- 
teen of the cases were obtained from a series of patients whose tu- 
mor immunohistochemistry profiles were previously reported? by 
one of the authors (K.K.); one case (case 15) was from the Los An- 
geles County/University of Southern California Medical Center. All 
tissue specimens were fixed in 10% buffered formalin and embed- 
ded in paraffin. Sections from all cases were stained with 
hematoxylin-eosin and an immunocytochemical panel (neuron- 
specific enolase [Dako Corp], chromogranin, met-enkephalin), as 
previously reported,’ to confirm the diagnosis. All tumors were 
classified into the following groups on the basis of histologic find- 
ings and clinical history: solitary nonrecurrent tumors, multiple tu- 
mors, recurrent or locally invasive tumors, or malignant tumors 
with distant metastases. The solitary nonrecurrent tumors were all 
followed-up for a minimum of 2 years (average, 5 years). 
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nd Pathologic Features of Paragangliomas — 
Tumor 


AgNOR* 


Extent No./Cell 


Carotid body Solitary 
| nonrecurrent 


Carotid body Solitary 
| 


| nonrecurrent 
Carotid body Solitary 
| nonrecurrent 


Carotid body Solitary 


nonrecurrent 


Solitary 
nonrecurrent 


| 
Carotid body 


Carotid body Solitary 


nonrecurrent 
jugulotympanic Solitary 
| nonrecurrent 


Solitary 
nonrecurrent 


Larynx 

Carotid body/ 

. juguletympanic 
Carotid body 
jugulotympanic 


Multiple (3) 


Recurrent 


Multiple 
recurrences 


Multiple 


Jugulotympanic 
| recurrences 


Nasal cevity Recurrent/ 
| invasive 


| 


| 
Carotid body Malignant 
| metastases 


Mastoic Malignant/ 
| metastases 





*AgNOR i tes arzyrophilic nucleolar organizer regions. 

tFor patient 13, four tumors were available for analysis; they are 
listed sequentially as they presented in the patient over a 7-year 
period. 
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Paraffin sections were cut at 4 jum, deparaffinized, and rehy- 
drated through graded alcohols to distilled water. The sections 
were incubated with a solution of two parts of 500 g/L of silver 
nitrate to one part of 20 g/L of gelatin in 176 formic acid by 
weight.” The ineubation lasted exactly 1 hour in a dark chamber 
at 20°C. Sections were rinsed well with distilled water, dehy- 
drated, mounted, and coverslipped. 

The mest densely ce lular region of each tumor was selected 
for analysis. Areas wita necrosis or hemorrhage were avoided. 
In each case, 500 nucle were examined under oil immersion (at 
X1000 magnification) and intranucleolar and extranucleolar 
AgNOR were counted. Complete counts were obtained by 
focusing up and dowr through the section. All sections were 


assessed blind by one author. Clinical data were obtained from 


= LR 
chart reviews in each -ase. In one case (case 13), four tumors 
were available for assessment from one patient; for statistical 


analysis, only the mos recent tumor was included. 


| RESULTS 
The diagnosis of peraganglioma was based on the tumor 
location, typical histologic appearance, and immunohis- 
tochemical staining pattern. All of the tumors showed a pre- 
dominant population of large “chief cells,” which were usu- 
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Fig 1.—Scatterplot of argyrophilic nucleolar organizer region 
(AgNOR) counts in clinical subgroups of paragangliomas. 


ally organized into "zellballen" or cords. Chief cells were im- 
munocytochemically positive, although variable in intens- 
ity, for neuron-specific enolase, chromogranin, or met- 
enkephalin in all cases, as previously’ reported. The argyro- 
philic method employed in this study gave consistent and 
reproducible staining for AgNOR. Repeated blind assess- 
ment of random sections by the same and a second author 
yielded less than 5% error. The average number of total Ag- 
NOR per cell (500 cells counted) is indicated for each tumor 
in the Table along with the relevant clinical information. A 
scatterplot of the AgNOR counts divided according to clin- 
ical subgroups is indicated in Fig 1. 

There was a wide range of AgNOR counts per cell in the 
solitary nonrecurrent group with an average count of 1.56 
per cell (Table and Figs 1 and 2). The tumors from the mul- 
tiple, recurrent, and malignant groups had generally higher 
counts, with an average of 4.21 per cell (Table and Figs 1 and 
2). The difference between the AZNOR counts of these two 
populations was tested using the nonparametric Wilcoxon 
two-sample rank sum test and was found to be statistically 
different at the P<.05 level. The highest scores were present 
in the multiple and recurrent tumors, while the two malig- 
nant tumors studied had values similar to those in the upper 
range of the solitary nonrecurrent group. One patient (pa- 
tient 13) had four recurrent tumors available for analysis. Al- 
though the time between the first and second tumor was over 
5 years, the third and fourth tumors occurred within 1 sub- 
sequent year. The AgNOR counts for these four tumors are 
shown in the Table in order of occurrence. 


COMMENT 


Paragangliomas of the head and neck usually have a 
benign biological and clinical course; however, prediction 
of which tumors are likely to recur, invade, or metastasize 
is difficult on histologic examination.'® Local recurrences 
have been reported in up to 50% of those originating from 
the glomus jugulare, 17% of those arising from the vagal 
bodies, and up to 10% of those from the carotid body.* A 
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Fig 2.—Argyrophilic nucleolar organizer regions (AgNOR) in paragangliomas. Left, Case 5, solitary nonrecurrent tumor; dark-staining intra- 
nucleolar ASNOR are identified in several cell nuclei (arrows). Right, Case 9, multiple tumors; the nuclei contain more AgNOR per nucleus 
that are present both within (arrowhead) and outside of nucleoli (arrow). (Paraffin-embedded paraganglioma specimens were cut at 4 um 
and stained for the presence of AgNOR [no counterstain]; original magnification x 2250 [left and right].) 


small percentage behave in a malignant fashion charac- 
terized by local tissue invasion and distant metastases 
most frequently to lymph nodes, lungs, or bone marrow.* 

The histologic assessment of cellular proliferation has 
proved to be valuable in the prognostic assessment of 
several neural tumors including astrocytomas'*'® and 
meningiomas." One such test, which can be performed 
on paraffin embedded archival material, is the argyro- 
philic stain for AgNOR. Argyrophilic nucleolar organizer 
regions correspond to the proteins associated with the 
DNA coding for ribosomal RNA. The specific identity of 
these proteins is not known, but possible candidates in- 
clude RNA polymerase 1 or C» protein. Thus, the num- 
ber of AgNOR per cell is a reflection of ribosomal 
transcription and nucleolar activity." In breast carcinoma, 
the AgNOR counts correlate with the well-established 
marker of tumor growth fraction, Ki-67."° 

We found significant differences (P<.05) between the Ag- 
NOR counts of the solitary nonrecurrent and recurrent, in- 
vasive, multiple, or malignant tumors. The small number of 
tumors does not allow for subdivision of the more clinically 
aggressive tumors into subgroups. The AgNOR count of the 
solitary nonrecurrent tumors was similar to that found in be- 
nign meningiomas" and low-grade lymphomas, while the 
count for the aggressive tumors approached that of high- 
grade lymphomas? and malignant meningiomas.” Promi- 
nent variation in the scores within groups and apparent 
overlap between both groups (Fig 1) limit any strong predic- 
tion about the behavior of individual new tumors. It is of in- 
terest that the two malignant tumors, each with widespread 
metastases, had values less than the mean of the aggressive 
group and at the upper end of the range found in solitary 
nonrecurrent tumors, suggesting that factors other than pro- 
liferation are important in determining which tumors are 
likely to metastasize. One of the patients (patient 13), who 
had developed multiple recurrences, had four tumors avail- 
able for analysis during a 7-year period. The earliest available 
tumor had a very low AgNOR count consistent with the sol- 
itary nonrecurrent group, with progressively higher counts 
in later recurrences, suggesting, at least in this patient, in- 
creasing growth rates in subsequent tumors. 

We and others*/?/7/?? have shown the reliability and re- 
producibility of this easily performed test on other tumor 
types. The intraobserver and interobserver error of less than 
5% was consistent with the experience of other au- 
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thors. '* Strict protocols for time and temperature must be ad- 
hered to and tissue sections must be of constant thickness. ? 
Other possible sources of artifact must be avoided, including 
false-positive labeling in areas of necrosis, hemerrhage, and 
hemosiderin or melanin pigmentation.” The specific 
method of counting the AgNOR varies between laboratories, 
making comparisons between studies difficult. In this study, 
we counted 500 cells in the most cellular region of each tu- 
mor, including cells with and without identifiable AgNOR. 
This method probably helps to distinguish differences be- 
tween tumors, since slow-growing tumors are likely to have 
many cells without discernible AgNOR. While others view 
just a single focal plane,” we focus up and down through the 
tissue section, thus allowing for more accurate Ag NOR iden- 
tification. Although the staining technique reso ves both in- 
tranucleolar and extranucleolar organizer regions, we com- 
bine the two types into a single count, since separating these 
nucleolar organizer regiontypes was not helpfu: in differen- 
tiating paraganglioma subgroups (results not saown). 

The results of this study indicate that differences between 
AgNOR counts exist between solitary monrecurrent and 
more clinically aggressive paraganglioma tumor types. The 
findings should encourage the study of other methods of 
proliferative assessment in paragangliomas, inc uding Ki-67 
analysis on fresh tumors and flow cytometric analysis on 
fixed or fresh material. Argyrophilic nucleolar erganizer re- 
gion counts are easily performed, and, with s:andardized 
methods, they could be applied to larger numbers of tumors 
in different laboratories. Larger studies will be necessary to 
determine if, in paragangliomas, it can be employed as an 
independent indicator of prognosis. 


Chromogranin was provided by Barry S. Wilson, University of 
Michigan, Ann Arbor, and met-enkephalin by John Walsh, Univer- 
sity of California, Los Angeles. 
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Predictors of Residual-Recurrent 
Cholesteatoma in Children 


Richard M. Rosenfeld, MD, MPH; Rejane L. Moura, MD; Charles D. Bluestone, MD 


€ The aggressive nature of childhood cholesteatoma has 
generated much controversy regarding the optimal man- 
agement of this challenging disorder. To identify potential 
predictors of residual-recurrent disease, we studied 232 
children (244 ears) treated with 427 surgical procedures 
between 1973 and 1990. Cause of the primary cho- 
lesteatoma was congenital in 43 patients (1895), acquired in 
83 (36%), and unknown in 106 (46%). Of 90 patients with 
residual-recurrent disease, 21 (23%) instances were de- 
tected during a second-look surgical exploration. The 3- and 
5-year residual-recurrence rates were 48% and 57%, re- 
spectively. Development of residual-recurrent disease was 
associated with ossicular erosion (Cox regression) but not 
with status of the canal wall (up vs down) during tympano- 
mastoidectomy. This study suggests a need for intense and 
prolonged postoperative follow-up of children with cho- 
lesteatoma, especially those with ossicular erosion. 

(Arch Otolaryngol Head Neck Surg. 1992;118:384-391) 


Eme in children has been the subject of nu- 

merous publications during the past decade; how- 
ever, significant controversy remains concerning the nat- 
ural history and optimal management of this challenging 
disorder. Specific issues relate to the differences between 
cholesteatoma in children and adults, canal wall up 
(CWU) vs canal wall down (CWD) surgery, the timing and 
need for second-look procedures, and the potentially 
unique behavior of congenital cholesteatoma. 

Most authors agree that the incidence of recurrent dis- 
ease is higher in children than in adults'’; however, 
Edelstein and Parisier? have reported that recidivism is 
unrelated to age. Regarding surgical technique, a myriad 
of opinions exists. Abramson? advocates CWD proce- 
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dures, but others prefer CWU surgery in conjunction with 
a planned second look.5^*? Some authors have reported 
higher recurrence rates with a CWD technique,5*?.? yet 
others have reported similar recurrence rates regardless of 
canal wall status.?!? Last, there is no consensus concern- 
ing the intensity and duration of follow-up care required 
for chiidren after cholesteatoma surgery. 

To help clarify this controversy, we studied the post- 
operative course of all children who underwent surgery 
for cholesteatoma at Children's Hospital of Pittsburgh 
(Pa) between 1973 and 1990. By employing survival anal- 
ysis and multivariate techniques, we sought to define the 
natural history of pediatric cholesteatoma better and to 
evaluate potential predictors of residual-recurrent disease 
and second-look status. 


PATIENTS, MATERIALS, AND METHODS 
Chart Review 


The charts of all patients surgically treated for cholesteatoma 
between August 1973 and July 1990 at the Children's Hospital of 
Pittsburgh were reviewed. Only surgically explored patients 
with a pathologic diagnosis of cholesteatoma were incluced in 
this study; those with squamous epithelium isolated in the mid- 
dle ear or retraction pockets only were excluded. Patients who 
had prior cholesteatoma surgery at another institution were also 
excluded, as were patients with cholesteatoma originating out- 
side of the middle-ear cleft (including intratympanic cho- 
lesteatoma). 

Cholesteatoma was categorized as being either "congenital" 
or "acquired" based on the diagnosis recorded by the attending 
physician in the medical record. When a cause was not specified 
or the cholesteatoma was too extensive to determine cause, a 
classification of "unknown" was assigned. Residual-recurrent 
cholesteatoma was considered as a single category because :t was 
impossible to make an accurate retrospective distinction. As with 
the initial disease, a diagnosis of residual-recurrent cho- 
lesteatoma required surgical and pathologic confirmation. In- 
cluded in this category were patients who had development of 
either overt residual-recurrent cholesteatoma or had covert dis- 
ease detected during a planned "second-look" surgical explora- 
tion. 

Surgical procedures for the removal of cholesteatoma were 
classified as follows: (1) middle-ear surgery; (2) CWU tympano- 
mastoidectomy; (3) modified radical mastoidectomy; or (4) rad- 
ical mastoidectomy. A designation of middle-ear surgery was 
assigned only when the procedure was confined to removal of 
disease from the middle ear, attic, or both. When the mestoid 
was explored surgically, but the bony external auditory canal 
was maintained intact, the procedure was designated CWU. If 
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‘Table 1.— Characteristics of 232 Infants and Children Operated on for Cholesteatoma 


Cause of Cholesteatoma, No. (95) 





Characteristic Congenital Acquired Unknown P Value* 
No. cf children 43 (18) 83 (36) 106 (46) 232 (100) 
Age at onset, y 
Mean 4.8 10.2 10.0 9.1 
SD 2.6 4.1 Duy 4.2 
Range 1.2-13.3 1.0-17.6 2.3-18.0 1.0-18.0 
Demographi 
Male gender 31 (72) 52 (63) 70 (66) 153 (66) NSH 
White 37 (86) 78 (94) 100 (94) 215 (93) NSt 
Congenital anomalies 
Cleft palate 0 (0) 16 (19) 2 (2) 18 (8) <.00014 
Head and meck 0 (0) 5 (6) 6 (6) 11 (5) NS# 
Bilateral disease 2 (5) 6 (7) 9 (9) 17 (7) NSt 
Follow-up, y 
Median 2.1 2.8 2.4 2.5 NSt 
Interquartile rangeS 5.0 3.0 3.9 5.0 
Rangel] —— 0-16.6 
*Two-tailed. NS indicates not significant (P> .05). 
tAnalysis of variance. 


tLikelihood ratio x^. 


SThe interquartile range contains the central 50% of data points. 


Seventy-five percent of all patients were followed up 1 year or longer, 50% were followed up 2.5 years or longer, and 25% were followed 


up 4.8 years or longer. 


the bony external auditory canal was drilled down, procedure 
classification depended on the status of the middle-ear cavity: 
modified radica! mastoidectomy maintained a closed cavity, 
whereas radical mastoidectomy resulted in a single open cavity 
formed by the mastoid, external auditory canal, and exposed 
middle ear. Any subsequent surgical exploratory procedure was 
classified as second-look if the patient had no clinical evidence 
of residuai-recurrent disease at the time of surgery, and the pur- 
pose of the procedure was to inspect for occult disease. When 
disease was found at second-look and similar surgical explora- 
tions were performed subsequently, these were classified as 
“third-look” or “fourth-look” procedures. 

A standardized form was used to gather information concern- 
ing age at surgery, gender, race, congenital abnormalities, 
details of the surgical procedure, surgical complications, and 
disease sequelae. Basechon the surgical findings, the presence or 
absence o: cholesteatoma in the middle ear and mastoid air cells 
was noted. Erosion of the malleus, incus, or stapes, when 
present, was also recorded. After an initial attempt to collect de- 
tailed preoperative and postoperative audiometric information, 
it became apparent that results were not recorded in a uniform 
and standardized fashion for every patient. Because the primary 
intent of our study was to assess natural history and residual- 
recurrence rates end no: to attempt a retrospective evaluation of 
hearing outcomes, we elected not to include information on 
hearing status. 


. Statistical Analysis 


All procedures were carried out on a mainframe computer us- 
ing specific software (BMDP Statistical Software). Comparisons 
of continueus and categerical variables among the three etiologic 
groups (ie, congenital, acquired, and unknown) were performed 
using analysis of variance and the likelihood ratio x^, respec- 
tively. Analysis.o! residual-recurrent disease was accomplished 
using Kaplan-Meier survival curves and Cox regression. “Sur- 
vival” was defined as the time that the patient remained disease 
free after surgery or the time at which the patient was unavail- 
able for foliow-upxcensored), whichever occurred first. For chil- 
dren in whom bilateral cholesteatoma developed, only data from 
the ear operated on first were used for survival and regression 
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analyses to maintain independence of observations. 

The Cox Proportional Hazards Model was used to estimate the 
effect of putative risk factors on time to res:dual-recurrent 
disease, while simultaneously adjusting for the effects of all 
other variables (covariates, confounders). For patients undergo- 
ing second-look procedures, multiple logistic regression was 
employed to detect factors predictive of occult disease. No 
attempt was made to identify higher-order interactions during 
multivariate analysis. 


RESULTS 
Patient Population 


Two hundred thirty-two children underwent surgery for 
cholesteatoma at the Children's Hospital of Pittsburgh be- 
tween August 1973 and July 1990. The recorded cause of the 
primary cholesteatoma (Table 1) was congenital ın 43 pa- 
tients (18%), acquired in 83 patients (36%), and unknown 
in the remaining 106 patients (46%). No significant differ- 
ences were noted among the three etiologic groups regard- 
ing gender, race, bilateral disease, or congenital anomalies 
of the head and neck; however, cleft palate was most prev- 
alent (19%) in the acquired group (P<.0001). Median years 
of postoperative follow-up for all patients was 2.5 years, 
with no significant differences among the three groups. 

Age at surgery had a bimodal distribution (Fig 1) with 
peak values at approximately 4 to 6 years and 10 to 11 
years. The significantly younger mean age (4.8 years) of 
children with congenital cholesteatoma (P<.0001) was 
responsible for the first modal value; acquired or un- 
known disease tended to occur later with a mean age of 
10.1 years. Although more than 80% of the patients 
younger than 3 years were male, only 50% o: those older 
than 12 years were male (Table 2). 

Characteristics relating to the 244 ears operated on for 
cholesteatoma in the 232 children included im this study 
are shown in Table 3. Seventeen children (7%) had bilat- 
eral disease but five of these were operated on at an out- 
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Fig 1.—Area graph showing age at first surgical procedure for 232 
children with cholesteatoma. The relative contributions of each 
etiologic group (congenital [solid area], acquired [shaded areal], 
unknown [open area]) to the age distribution are indicated by the 
area of the corresponding band. 


Table 2.— Sex Distribution by Age Group of 232 
Children Operated on for Cholesteatoma 


Gender, No. (95) 







Age, y F M Total, No. (%) 









«3 3 (18) 14 (82) 17 (100) 
3-5 13 (27) 36 (73) 49 (100) 
6-11 32 (32) 69 (68) 101 (100) 


31 (48) 34 (52) 65 (100) 





side institution and, therefore, were excluded from anal- 
ysis. Perforation of the tympanic membrane, retraction 
pockets, and otorrhea were uncommon in ears with con- 
genital cholesteatoma (P<.05). Prior use of tympanos- 
tomy tubes was associated with cholesteatoma of ac- 
quired origin (P<.0001). 


Surgical Procedures 


A median of two procedures were performed for each 
ear(reference range, one to five procedures). As indicated 
in Table 4, eradication of the initial cholesteatoma ac- 
counted for 244 procedures (57%) of all surgery per- 
formed. An additional 108 operations were performed for 
clinically apparent residual-recurrent cholesteatoma, and 
54 second-look procedures were done to detect potential 
occult disease. In three children, a third or fourth look was 
undertaken. Procedures performed solely for reconstruc- 
tive purposes (ossiculoplasty, tympanoplasty) consti- 
tuted the remaining 4% of operations, although many of 
the aforementioned procedures included reconstructive 
as well as ablative components. 

As shown in Table 5, complications occurred in five 
(1.2%) of the 427 procedures performed. In two patients, 
cholesteatoma had eroded the tegmen and a cartilage 
graft was required for dural coverage. An additional two 
children had erosion of the oval or round window, again 
due to cholesteatoma, requiring free muscle grafts for re- 
pair of perilymphatic fistulas. Transection of the vertical 
segment of the facial nerve occurred in one child during 
a radical mastoidectomy and required surgical reexplora- 
tion and an interposition graft; 70% of facial function was 
eventually recovered. One child with extensive bilateral 
cholesteatomas had development of unilateral anacousis 
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after surgery, apparently due to acoustic trauma when the 
drill contacted the incus. No cases of perilymphatic leak, 
wound infection, or hemorrhage from the sigmoid sinus 
or jugular bulb were noted. 

Transient otorrhea was the most frequent sequela of 
surgery, occurring in 29 children. Vertigo occurred in 
three patients due to erosion of the lateral semicircular 
canal or the oval window by residual-recurrent cho- 
lesteatoma. Facial paralysis developed in ene child 2 
months after revision of a radical mastoidectomy, but 
surgical exploration showed the nerve to be intact. Two 
additional children with a transient postoperative facial 
paralysis recovered completely. 

The extent of the initial surgical procedure required to 
eradicate disease varied with the etiologic group and the 
child’s age. Table 6 shows that surgery for congenital 
cholesteatoma was limited to the middle ear in 26 children 
(56%); however, when a mastoidectomy was required in 
addition to surgery of the middle ear, a CWD procedure 
was most frequently performed. For the acquired and 
unknown etiologic groups, the disease was amenable to 
middle-ear surgery in only 55 children (28%); for the re- 
maining children requiring mastoidectomy in these two 
groups (72%), the canal wall could be preserved in only 
about one third of the ears. Table 7 shows the type of ini- 
tial surgical procedure related to the age of the child. Be- 
low the age of 3 years, 89% of patients were treated ini- 
tially with middle-ear surgery alone; however, older 
children required mastoidectomy in more than 70% of 
operated-on ears, regardless of age group. 

Of the 244 ears studied, 116 (47%) underwent only a 
single surgical procedure; the remaining 128 (53%) ears 
had one or more subsequent procedures for overt or po- 
tentially covert residual-recurrent cholesteatema. A more 
extensive procedure than initially performed was re- 
quired in only 20 ears (8%). Table 8 compares the initial 
surgical procedure with the procedure eventually re- 
quired to eradicate the disease. Regarding the 81 initial 
procedures confined to the middle ear, six were eventu- 
ally extended to a modified radical mastoidectomy and 
one was extended to a radical mastoidectomy. Eight (21%) 
of initial CWU mastoidectomies required later takedown 
of the canal wall. In no child was extension of initial pro- 
cedure required in both ears. 


Residual-Recurrent Cholesteatoma 


Residual-recurrent cholesteatoma eventually devel- 
oped in 90 children, involving 92 (38%) of the 244 ears 
studied. Multiple recurrences occurred in 21 ears (9%), 
requiring up to four consecutive procedures to completely 
eradicate the disease. For the 124 operatiens in which 
residual-recurrent disease was found, the middle ear and 
mastoid air cells were most commonly involved (77%), 
followed by cholesteatoma confined to the middle ear 
only (21%) or mastoid only (2%). 

Residual-recurrent cholesteatoma was detected be- 
tween 28 days and 5.4 years after the initial surgery; 25% 
occurred within 7.8 months, 50% occurred within 1.1 
years, and 75% occurred within 1.9 years. The Kaplan- 
Meier 3- and 5-year residual-recurrence rates were 48% 
and 57%, respectively, the rate stabilizing after 6 years at 
61%. Median disease-free postoperative survival of all 
patients was 3.5 years, with a 95% confidence interval of 
2.4 to 5.1. 

The results of Cox regression using the first-affected ear 
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Table 3. 









Characteristic Congenital 











"Two-tailed. NS indicates not significant (P>.05). 
tLikelihood ratio x^ for the three etiologic groups. 


Cause of Cholesteatoma, No. (95) 


Acquired 


No. of ears 45 87 112 244 
l 

Presenting signs 

Oterrhea 5 (11) 25 (29) 35 (31) 65 (27) <.05+ 

Perforatioi 9 (20) 29 (33) 47 (42) 85 (35) «.05t 

Retraction pocket 4 (9) 48 (55) 55 (49) 107 (44) <.0001t 
Prior tympa omy 

tube(s) 9 (20) 66 (76) 26 (23) 101 (41) <.0001t 
Residual-recurrence 12 (27) 34 (39) 46 (41) 92 (38) NSt 
Operations per eart 

Mean | Tor i 1.8 T 

Median 1 2 2 2 

Range  —— à; 1 










Total, 
Unknown 


























tExcludes myringotomies with or without tympanostomy tube insertion. 


Lal for 


Surgical Proeedure Congenital 


Initial procedure 
Second look. 

Third iook | 
Fourth look | 
Residual-recurrence 
Reconstructive 


Total proced 


Acquired 


Cause of Cholesteatoma, No. (96) 


Total 
Procedures, No. (95) 


244 (57) 
54 (13) 
2 («1) 
1 («1) 
108 (25) 
17 (4) 
426 (100) 


Unknown 


Cause of Cholesteatoma 


Complications of surgery 


Exposed dura 
Perilymphatic 
fistula 
Facial nerve 

injury 
Anacousis 


Sequelae of surgery 


Tinnitus 
Vertigo 
Facial paralysis 
Otorrhea 


of the 90 children with residual-recurrent cholesteatoma 
are displayed in Table 9. Of all the risk factors assessed, 
only ossicular erosion was significantly associated with 
time to residual-recurrent disease (P<.01). Ossicular 
erosion was considered present if one or more ossicles 
were eroded at the time of the initial surgical procedure. 
The estimated effect ef the presence or absence of ossic- 
ular erosion on postoperative course is illustrated in Ta- 
ble 10 and also in Fig 2. After the first year, residual- 
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Total 


Acquired Complications 





recurrence rates were approximately 20% higher in 
patients with ossicular erosion present when compared 
with those in whom it was absent. The central curve in Fi 
2 depicts the observed (baseline) rates for the 232 children 
in the study. Subjects observed for 6 or more years had a 
cumulative residual-recurrence rate of 61%. 

To better assess the influence of ossicular status on 
outcome, the location and extent of erosion were exam- 
ined. Erosion of the incus, stapes, or malleus occurred in 
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Table 6.—Effect of Cholesteatoma Cause on Extent of Initial Surgical Procedure for 244 Ears in 232 Children 
Type of Mastoidectomy, No. (%) 









Middle-Ear pee 
Cause of Surgery Only, Canal Modified Standard Total 
Cholesteatoma No. (96) Wall Up Radical Radical Procedures, No. (95) 
















Congenital 26 (56) 6 (13) 4 (9) 9 (20) 45 (100) 
Acquired 24 (28) 16 (18) 23 (26) 24 (28) 87 (100) 


Unknown 31 (28) 31 (28) 112 (100) 








Table 7.— Effect of Patient Age on Extent of Initial Surgical Procedure for 244 Ears 
With Cholesteatoma in 232 Children 


Type of Mastoidectomy, No. (96) 
Middle-Ear Se HERE EM 
Surgery Only, Canal Modified Standard Total 
No. (96) Wall Up Radical Radical Procedures, No. (%) 


16 (89) 1 (6) 18 (100) 
18 (36) 13 (26) 50 (100) 
29 (28) 29 (28) 105 (100) 
18 (25) 21 (30) 71 (100) 


Table 8.— Comparison of Initial Surgical Procedure With the Most Extensive Procedure Eventually Required 
to Eradicate Disease for 244 Ears With Cholesteatoma 


Procedure Eventually Required, No. (%) 


EP IPPWMo EEUU —— wl 
Mastoidectomy 


i >t. .1: "PENDET E 
Middle-Ear Modified Standard Total 
Initial Procedure Surgery Only Radical Radical Procedures 
Middle-ear surgery 81 (33) 
Mastoidectomy 


Canal wall up T 4 46 (1€) 
Modified radical AX idea 48 53 (22) 
Standard radical A 64 64 (26) 


Total procedures 58 (24) 74 (30) 244 (100) 





Table 9.— Predictors of Residual-Recurrent Disease for 232 Children Operated on for Cholesteatoma* 


P 
Predictor Unit Coefficient (SE) Valuet 


Age at onset 1y 0.0132 (0.0311) 
Gender M vs F 0.1514 (0.2374) 
Race White vs all other 0.5347 (0.4663) 
Cleft palate Present vs absent 0.4296 (0.3491) 


Otorrhea Present vs absent — 0.1202 (0.2342) 


Etiology Congenital vs all other 0.1150 (0.1624) 
Mastoid Involved vs not involved — 0.1628 (0.2854) 
Ossicles Eroded vs not eroded 0.7283 (0.2749) 


*For children who had bilateral surgery, only data from the ear operated on first were used. 
tTwo-tailed value, Cox proportional hazards. NS indicates not significant (P>.05). 





63 (70%), 39 (43%), and 33 (37%), respectively, of the 90 ative risk of residual-recurrent disease increased from 1.6, 


ears included in the regression analysis. In decreasing or- ^ to 2.1, to 7.4, as the number of eroded ossicles increased 
der of prevalence, the most common patterns of erosion correspondingly from one, to two, to three. 

were as follows: (1) malleus, incus, and stapes all eroded; For the 153 children who had an initial mastoidectomy, a 
(2) isolated incudal erosion; and (3) incudal erosion in subset regression analysis was performed to determine 
conjunction with erosion of either the stapes or malleus. whether CWU vs CWD procedures had significantly differ- 
Using children with intact ossicles as a baseline, the rel- ent outcomes. When ossicular status was inciuded as a co- 
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Baseline Residual-Recurrence Rates and 
! Effect of Ossicular Erosion for 232 Ears 
perated on for Cholesteatoma* 


Residual-Recurrence Rates, (%) 


| SEM CV ur 


Ossicular Erosion 























Baselinet Absent Present 





Postaperative 





26 61 47 69 


*For children who had bilateral surgery, only data from the ear 
operated-on firs! were used. 

tBaseline (observed) Kaplan-Meier survival rates. Cox propor- 
tional hazards model with ossicular erosion as the only covariate. 
Global x^—6.99, df=1, P= .0082. 


variate, no sit sricalty signiflcant difference could be de- 
tected betweenthesetwo types of procedures regarding the 
temporal patiens of residual-recurrent cholesteatoma. 

Of the 232 children, 54 (23%) had a second-look proce- 
dure to determine if occult disease was present. These 
procedures were performed between 4.7 months and 2.5 
years after the initial procedure. The median interval was 
10.2 months; 25% were performed within 6.9 months and 
75% were performed within 16.0 months. Of these 54 
children. occult residual-recurrent disease was detected 
in 21 (39%). Although logistic regression revealed no sig- 
nificant predictors of second-look status (Table 11), ossic- 
ular erosion was the most closely associated risk factor 
(P=.08). Age at second-look procedure, gender, time 
since the initial procedure, and status of the mastoid were 
not related to the presence or absence of occult disease. 


| COMMENT 


Several features distinguish our investigation from 
prior studies of childhood cholesteatoma. Compared with 
the largest published series of 142 children, our series of 
232 children, all with surgically and histologically con- 
firmed cholesteatoma operated on at a single institution, 
is substantially larger. We employed survival analysis to 
permit the inclusion of all children, regardless of 
follow-up status, and used multivariate modeling to allow 
the independent evaluation of competing risk factors on 
postoperative course and second-look findings. When 
survival analysis is not used, an arbitrary cutoff must be 
made regarding the minimum follow-up necessary for 
inclusion in the study, and potential bias may result. 
Lastly, whereas previous reports have been primarily de- 
scriptive, with emphasis placed on the merits and short- 
comings of altemate surgical techniques, we concentrated 
more on an analytic assessment of disease course and risk 
factors. | 

Historical cohort studies are an efficient and inexpen- 
sive method for assessing uncommon disorders, but they 
are limited by the accuracy and consistency of the med- 
ical records. These limitations affected our ability to define 
precisely the extent of cholesteatoma and to distinguish 
accuratelv residual from recurrent disease. Although it 
would have been ideal to incorporate detailed information 
regarding the extent of middle ear, sinus tympani, attic, 
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Fig 2.— The central curve (baseline [diamondsj) represents the ob- 
served residual-recurrence rates as determined by survival analysis. 
The estimated rates when ossicular erosion was present (open 
squares) or absent (solid squares) at the time of initial surgery are 
indicated by the upper and lower curves, respectively. 


and mastoid involvement, we elected instead to focus on 
the general locations of disease and the status of the os- 
sicles to elucidate broad postoperative trends. Similarly, 
a distinction between residual and recurrent cho- 
lesteatoma, although essential for relating outcome to the 
selection of a specific surgical procedure, is not essential 
(albeit desirable) for describing patterns of clinical re- 
growth or the factors associated with its occurrence. We 
agree with Edelstein and Parisier? who note-that a clinical 
distinction between residual and recurrent disease is 
usually impossible and can only be made by inference. We 
were unable to accomplish such inference in an unbiased 
fashion using retrospective data and, therefore, we de- 
cided to use a single category (residual-recurrent) to indi- 
cate clinical regrowth. A final limitation of our survey was 
that the follow-up of our patients (median, 2.5 years) was 
not as long as some other studies; this reflected the inclu- 
sion of all patients in the survival analysis, in particular 
those children (25%) followed up for less than 1 year. 

The bimodal age distribution (Table 1 anc Fig 1) of our 
patients agrees with existing published ser:es; the mean 
ages at surgery for congenital and acquired and unknown 
causes of cholesteatoma were 4.8 years and 10.1 years, 
respectively. Although other authors have noted a male 
predominance, this pattern was not observed for children 
above the age of 12 years. None of the children with con- 
genital cholesteatoma had a cleft of the hard and/or soft 
palate, compared with 19% in the acquired group. The 
interpretation of these associations, however, is limited 
by our inability to determine disease etiology for the 106 
children in the unknown group. Although these patients 
were most similar to the acquired group (Tables 1 and 3; 
Fig 1), it is probable that some advanced congenital cho- 
lesteatomas were included in the unknown category as 
well. 

The finding that approximately two thirds of all patients 
required an initial mastoidectomy is consistent with the 
aggressive nature of childhood cholesteatoma. Mastoid 
surgery was less frequent, though not uncommon, in 
children with congenital cholesteatoma and in those 
younger than 3 years (Tables 6 and 7). Whereas more than 
two thirds of children younger than 3 years were treated 
with surgery confined to the middle ear, oniy about one 
third of those 3 years or older could be treated without 
mastoidectomy. Even though most children younger than 
3 years had congenital cholesteatoma, early detection may 
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Table 11.— Predictors of Residual-Recurrent Cholesteatoma for 54 Children Who Had Second-Look Procedures* 


Predictor 
Age at onset 1y 
Gender M vs F 
Time 
Mastoidt 
Ossicles 


Days since last surgery 


Involved vs not involved 
Eroded vs not eroded 





Coefficient (SE) P Valuet 


0.06281 (0.0789) 

0.00952 (0.6060) 

0.00045 (0.0014) 

0.06595 (0.6860) 
— 1.287 (0.7340) 


*For children who had bilateral procedures, only data from the ear operated on first were used. 
tTwo-tailed, multiple logistic regression. NS indicates not significant (P>.05). 


tRefers to status of mastoid at initial surgery. 


permit control of disease without mastoidectomy and 
help avoid the potential complications and sequelae of 
mastoid surgery. 

At our institution, the selection and extent of the initial 
procedure are guided by the results of preoperative 
imaging studies, preferably high-resolution computed 
tomography, and by the surgical findings. In the absence 
of bony erosion, the computed tomographic finding of a 
fluid or soft-tissue density in the mastoid or attic is non- 
specific and does not mandate the need for surgical 
exploration of the mastoid; however, the mastoid is 
explored surgically when involved by direct extension of 
cholesteatoma. The least extensive procedure is per- 
formed that will eradicate all gross disease. We do not 
advocate "routine" mastoidectomy for cholesteatoma in 
the sinus tympani or attic nor do we subscribe to a dog- 
matic policy regarding management of the bony canal 
wall; the wall is taken down only when necessary to en- 
sure a thorough exenteration of the disease. Removal of 
the canal wall and facial ridge may commence in either the 
antrum ("outside-in") or the middle ear ("inside-out"), 
depending on the extent of disease and the degree of 
mastoid pneumatization./^ One of us (C.D.B.) routinely 
uses a specific instrument (Olympus SES 90° Needle- 
scope) to inspect the facial recess, sinus tympani, and hy- 
potympanum for occult cholesteatoma.” No attempt is 
made to preserve eroded ossicles by stripping cho- 
lesteatoma. An eroded incus is removed initially, but it 
may be used for interposition if the disease is confined to 
the long process and can be eradicated by drilling and re- 
shaping. Ossicular erosion in the attic is treated by 
removal of the incus and head of the malleus. When the 
stapes superstructure has been eroded, it is removed with 
preservation of the footplate. In young children and those 
with coexisting retraction-type ear disease, a pressure 
equalization tube, supportive cartilage graft, or both, may 
be used. Employing these surgical principles, only 20 pa- 
tients (9%) required extension of their initial surgical pro- 
cedure because of residual-recurrent disease (Table 8), 
and 107 ears (44%) were maintained with the canal wall 
intact. 

Perhaps the most clinically important findings of this 
study were the high yearly rates of residual-recurrent 
disease, stabilizing at 61% 6 or more years after the initial 
surgery (Table 9 and Fig 2). Published series of pediatric 
cholesteatoma?!?!2/5/5?" have reported residual-recur- 
rence "rates" as low as 11%” and as high as 53%”; how- 
ever, these figures are not true rates, but rather the per- 
centage of patients in the studies that had development 
of residual-recurrent disease. The components of a true 
rate are the numerator, denominator, and specified period 
over which events occur”; therefore, as in cancer 
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research, the rate should be qualified as 1, 3, or 5 year to 
permit meaningful comparisons among different studies. 
Of the pediatric cholesteatoma series referenced above, 
only the study by Lau and Tos" relates recurrence to ob- 
servation period, thereby approximating the rates ceriv- 
able using survival analysis. 

The Kaplan-Meier 3- and 5-year rates ef residual- 
recurrent disease in our patients were 48% and 57%, re- 
spectively. Because some patients were unavailable for 
follow-up and may have had a recurrence, the "true" rates 
in our sample may be even higher. As seen in Fig 2, the 
highest rates were observed in the first 3 postoperative 
years; thereafter, the rate increased only about 10% with 
no further rise after 6 years. These findings argue for vig- 
ilant follow-up during the first 3 years after surgery, with 
less intense observation continuing for an additionel 3 or 
more years. Lau and Tos" noted a similar temporal trend 
in Danish children, but their 3- and 5-year rates o 14% 
and 16%, respectively, are much lower than those re- 
ported herein. In contrast to our series, however, Lau and 
Tos included retraction pockets in their definition of cho- 
lesteatoma, which may potentially account for this dis- 
crepancy. 

Erosion of one or more ossicles by the initial cho- 
lesteatoma increased the cumulative residual-recurrence 
rates by approximately 20% after the first postoperative 
year (Table 10 and Fig 2). This association was significant 
(P<.01) after controlling for the simultaneous confound- 
ing effects of age at onset, gender, race, cleft palate, pre- 
operative otorrhea, cause of the cholesteatoma, and mas- 
toid status; none of these other variables were 
significantly associated with outcome (Tabie 9). More- 
over, children with erosion of all three ossicles had more 
than a sevenfold increase in risk, relative to children with 
an uneroded ossicular chain. Cholesteatoma capable of 
ossicular erosion may be inherently more prone to recur- 
rence or more difficult to thoroughly remove (eg, around 
the stapes footplate) and therefore a nidus for residual 
disease. Conversely, ossicular erosion may be associated 
with another unmeasured confounding variable, such as 
eustachian tube function??? or recurrent infection, that is 
itself responsible for the observed effect. Regardless of the 
theory one accepts, children with ossicular erosion should 
be considered at particularly high risk for residual- 
recurrent disease, and therefore they should be moni- 
tored carefully after surgery, including a mandatory 
second-look procedure. 

For patients requiring mastoidectomy, the cumulative 
rates of residual-recurrent disease were not affected by 
the type of procedure (CWU vs CWD) performed. This 
contrasts with other reports of a fourfold to sixfold 
increase in the incidence of residual or recurrent cho- 
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lesteatoma with the intact canal wall procedure.??? This 
discrepancy t likely stems from differences in proce- 
dure selection, surgical technique, patient follow-up, and 
statistical methodolegy, and does not reflect an inherent 
shortcoming of the CWU mastoidectomy operation. Al- 
ternatively, our fincings may have been confounded by 
the grouping of residual and recurrent cases under a sin- 
gle heading. - 

Unsuspected residual-recurrent disease was detected 
during 21 (39%) of the 54 second-look procedures per- 
formed. Ossicular erosion was again the only factor asso- 
ciated with occult disease (Table 11), but it failed to reach 
statistical significance (P=.08), most likely due to the 
limited sample size We recommend a planned second- 
look procedure 6 te 12 months after any procedure for 
cholesteatoma that maintains a closed middle ear, includ- 
ing those performed for disease of congenital origin. For 
children with open cavities that cannot be examined 
thoroughly because of anatomic or behavioral factors, a 
planned examination under general anesthesia should be 
considered. 

Together, the abeve findings emphasize the insidious 
and aggressive nature of childhood cholesteatoma, with 
estimated long-term residual-recurrence rates approach- 
ing 70% in children with ossicular erosion. No evidence 
suggests that surgically treated, congenital cholesteatoma 
behaves any differently than cholesteatoma of acquired or 
unknown origin. Surgical therapy should strive for the 
eradication of disease using the least extensive procedure 
possible, and it should not be based on personal prefer- 
ences regarding canal wall integrity. Decisions regarding 
the extent of the surgery should be individualized on a 
case-by-case basis. Of prime importance is the need for 
vigilant and prolonged postoperative follow-up care, 
combined with the judicious use of a planned second-look 
surgical exploration or examination under general anes- 
thesia. Residual-reeurrence rates are significantly higher 
for children with cssicular erosion, especially when all 
three ossicles.are involved. The first 3 years after surgery 
constitute the period of highest risk for residual-recurrent 
cholesteatoma and, therefore, demand added vigilance. 
Less intense follow-up is recommended for an additional 
3 or mere years. Application of the principles described 
herein should help minimize the morbidity associated 
with this frustrating and challenging disorder. 
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Original Article 


Ciprofloxacin 


Use as a Topical Otic Preparation 


Richard E. Brownlee, MD; Gregory F. Hulka, MD; Jiri Praama, MD, PhD; Harold C. Pillsbury IIl, MD 


e Most common topical otic preparations have been shown 
to cause sensorineural hearing loss and hair-cell damage in 
experimental animals. Ciprofloxacin is a relatively new flu- 
oroquinolone with excellent activity against Pseudomonas 
and methicillin-resistant Staphylococcus aureus. Recent 
studies have shown oral ciprofloxacin to be effective in the 
treatment of chronic serous otitis media and malignant ex- 
ternal otitis. However, this drug has never been used as a 
topical otic preparation. Thirty-five albino female guinea 
pigs were used to investigate the ototoxicity of topical cip- 
rofloxacin hydrochloride. Bilateral transbullae drug deliv- 
ery tubes were placed and auditory brain-stem response 
thresholds were recorded at 20, 16, 8, and 4 kHz before 
treatment and 21 days after the completion of treatment. 
Two groups of guinea pigs were used. In group 1 (positive 
controls), five guinea pigs had 0.1 mL of neomycin sulfate 
administered in one ear while the opposite (control) ear re- 
ceived 0.1 mL of 0.9% sodium chloride solution; in group 
2, 30 guinea pigs received 0.75% ciprofloxacin ophthalmic 
solution and 0.9% sodium chloride solution in the control 
ear. All drugs were given twice a day for 7 consecutive days. 
All results were evaluated with paired, two-tailed t test and 
Hotelling's 7? test, and calculation of power was performed 
on all nonsignificant results. No significant ototoxic reac- 
tion was observed; small increases in hearing thresholds 
occurred at 4 (5.65+8.25 dB [mean+SD]) and 8 kHz 
(3.70+6.63 dB [mean-SD]) in the ciprofloxacin-treated 
ears; however, no significant hair-cell loss was seen. There- 
fore, the hearing loss appears to be due to middle-ear mu- 
cosal changes. The planning and analysis of negative exper- 
imental trials is discussed, and a model for testing poten- 
tially nonototoxic drugs is presented. 

(Arch Otolaryngol Head Neck Surg. 1992;118:392-396) 


|: is estimated that over 1 million myringotomies with 

insertion of pressure equalization tubes are now per- 
formed each year, making this the most common surgical 
procedure performed in the United States.’ A relatively 
common and often frustrating complication of tympanos- 
tomy tubes is chronic suppurative otitis media (CSOM), 
with a reported incidence of 3.6% to 21% in patients with 
tympanostomy tubes. Another even more common 
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problem is otorrhea (aural discharge), which may or may 
not progress to CSOM. The irreversible tissue damage 
caused by the most common pathogens in these pro- 
cesses, Pseudomonas aeruginosa and Staphylococcus aureus, 
often make systemic therapy impractical and ineffective, 
necessitating the use of topical preparations.* Combina- 
tion topical otic preparations (Coly-Mycin, Cortisporin, 
Chloromycetin, Garamycin, Otobiotic, Pyocidin Otic, 
Lazersporin, etc) are used to treat a variety of middle- and 
external-ear infections. They remain the cornerstone of 
treatment for many infectious disorders of the ear despite 
the presence of ototoxic drugs in these drops and con- 
vincing evidence of sensorineural hearing loss in animals 
following their use.^™ The major components of these 
drops include neomycin, polymyxin B, gentamicin, and 
chloramphenicol, all of which have been shown to be 
ototoxic on local application and most with systemic ad- 
ministration also.*'* While some investigators believe that 
swelling and inflammation offer a protective factor 
against the absorption of drug through the round window 
membrane, the potential for damage still exists. 

Thus, an alternative topical antibiotic preparation with 
an appropriate antimicrobial spectrum and no risk of oto- 
toxicity would be a welcome and valuable addition to our 
armamentarium to treat this common problem. ^?! Cipro- 
floxacin hydrochloride is a new fluoroquinolone whose 
antimicrobial spectrum is excellent against most major 
pathogens reported in late otorrhea and CSOM with and 
without cholesteatoma. + It has shown no signs of sys- 
temic ototoxicity.???'? Recent studies, although small and 
uncontrolled, have shown oral ciprofloxacin to be effec- 
tive in the treatment of CSOM.?^* With its excellent 
activity against Pseudomonas, it may also be of value in 
treating otitis externa, especially in severe cases, such as 
malignant external otitis.” 

The purpose of this study was to design a method of eval- 
uating possible nonototoxic drugs and to use this to inves- 
tigate the effects of a topical ciprofloxacin solution on the in- 
ner ear. A number of previous investigations have examined 
the topical ototoxicity of other antibiotics.*!^'*?'^* For our 
study, six criteria were identified as important to our design: 
(1) an animal susceptible to ototoxic reaction; (2) multiple 
dosing of the drug; (3) electrophysiological and histological 
evaluation; (4) a3- to 4-week waiting period before final eval- 
uation; (5) positive controls to validate the technique; and (6) 
statistical analysis of the results. 

Most prior studies have evaluated drugs known or 
thought to be ototoxic.*'* Since we are searching for a 
drug lacking ototoxicity, we decided to plan for a "nega- 
tive trial." Previous reports have documented the fre- 
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quent failure of prior planning and statistical analysis of 
negative trials. 5 To minimize the previously reported 
problems, the present study was designed with the assis- 
tance of the Biometrics Consulting Laboratory at the Uni- 
versity of North Carolina, Chapel Hill. We devoted par- 
ticular attention to establishing the power of the study to 
detect given changes in the inner ear. 


MATERIALS AND METHODS 
Experimental Protocol 


Thirty-five healthy female Sprague-Dawley albino guinea pigs 
(average weight. 225 g) were anesthetized with 20 mg/kg of in- 
traperitoneal pentobarbital sodium (50 mg/mL) and 30 mg/kg of 
intramuscular ketamine hydrochloride (100 mg/mL); the ket- 
amine administration was repeated as needed. Through a post- 
auricular incision, the bulla was identified, a hole was drilled 
(care was taken not to injure the tympanic annulus or ossicles), 
and previously prepared drug delivery tubes were placed and 
secured with cyanoacrylate glue. Body temperature was main- 
tained at 37°C with a thermostatically controlled heating pad. All 
procedures were randemized as to side of initial surgery, audi- 
tory brain-stem responses (ABRs), and treatment before any 
procedure. The tympanic membranes were inspected, and ini- 
tial ABRs (ABR1) were-recorded (see “ABR Recording” section). 
Guinea pigs were inspected for nystagmus and returned to the 
animal celony. 

Drug treatment was begun 24 hours after surgery in all guinea 
pigs. Two groups of guinea pigs were used. In group 1, five 
guinea pigs had 50 mg/mL of neomycin sulfate (Roxane, Colum- 
bus, Ohio) placed in one ear via the drug delivery tube, while the 
opposite-ear received 0.9% sodium chloride solution. In group 
2, 30 guinea pigs had 0.7596 ciprofloxacin ophthalmic solution 
(lot 1884, Alcon Laboratories, Fort Worth, Tex) placed in one ear 
via the drug delivery tube, and the opposite ear received 0.9% 
sodium chloride solution. The pH of the ciprofloxacin oph- 
thalmic solution was 4.4 to 4.6, and it contained 0.1% benzalko- 
nium chloride, sodium acetate, and mannitol. Each treatment 
consisted of 0.1 mL of the assigned drug and was given twice a 
day (8 AM and 5 PM) for 7 consecutive days. Twenty-one days af- 
ter completion of drug treatment, all guinea pigs were reanes- 
thetized and ABRs (ABR2) were recorded. After completion of 
ABRs, the guinea pigs were killed by pentobarbital overdose, 
and the cochleas were removed and prepared for histological 


study (see “Histological Evaluation” section). 


| 


Auditory Brain-Stem Response Recording 
Auditery brain-stem responses were recorded in a sound- 


treated room immediately postoperatively and 21 days after 
treatment. Tone bursts of 4, 8, 16, and 20 kHz (trapezoidal ramp 
of 1 millisecond, plateau of 3 milliseconds) were administered at 
a pulse rate of 10 per second from 80 dB sound pressure level 
(SPL) to threshold in a closed acoustical system composed of a 
piezoelectric speaker (Motorola, Schaumburg, Ill) coupled to a 
custom speculum via flexible tubing giving an acoustical delay 
of 1.13 milliseconds. Sound pressure was monitored at the tym- 
panic membrane level with a probe microphone (Etymotics 
ER-7C, Elk Grove Village, Ill). The signal was amplified 200 000 
times and band-pass filtered 100 to 3000 Hz (Princeton Applied 
Research PARTI3, Princeton, NJ). Five hundred responses for 
each frequency were processed, stored, and averaged by a signal 
averaging system (RC Electronics RC-200, Santa Barbara, Calif). 
Sampling time was 1 microsecond, with an 8.1-millisecond win- 
dow. Stimulus intensity was decreased in 5-dB steps until no re- 
sponse was detected. Threshold was defined as the intensity at 
which a response was last observed; all ABR threshold determi- 


nations were made by the same observer (R.E.B.). 


Histological Evaluation 


following death, the temporal bones were re- 
e perilymphatic spaces were perfused with 


Immedia 
moved, and 
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Fig 1.—/nteraural difference (neomycin sulfate-saline) both before 
(shaded bars) and 21 days after (open bars) treatment (mean X SEM). 


phosphate-buffered 4% glutaraldehyde solution (pH 7.4). The 
cochleas were then decalcified in 10% edetic acid for 2 to 3 days 
until adequate for dissection. They were then bisected and all 
four turns were removed by microdissection, preserving the 
hook portion of the basal turn. The hair cells were stained with 
alcian blue and 1% orcine. Sections were mounted in glycerin on 
slides for examination by bright-field microscopy. Hair cells were 
counted in 200-um segments beginning at the hook and con- 
tinuing toward the apex. Results are expressed as a percentage 
hair-cell loss in each cochlear turn. 


Data Analyses 


Interaural differences (IADs), defined as ciprofloxacin or neo- 
mycin threshold minus saline threshold, were calculated from 
ABR1 (IAD1) and ABR2 (IAD2). The change in IAD was calcu- 
lated by subtracting IAD1 from IAD2. The results were analyzed 
by a two-tailed, paired t test. The difference in hearing thresh- 
old from ABR1 to ABR2 was determined for both the experi- 
mental and control ears. This difference was analyzed by a two- 
tailed, paired f test. 

Thirteen guinea pigs with the highest posttreatment hearing 
thresholds in the ciprofloxacin-treated ears were selected for 
histological evaluation. Histological data were evaluated in a 
similar manner; the percentage hair-cell loss in each of the four 
turns was calculated, the saline-treated ear was-compared with 
the ciprofloxacin-treated ear, and the results were analyzed by 
a two-tailed, paired t test. Mean differences from the four turns 
were then evaluated with Hotelling's T* test. 

Power calculations were performed on both the ABR and his- 
tological data, using the following formula: 

Power = 1 — Probability |t(df, lambda)|<t(alpha — 0.975, df), 
where lambda equals sigma/(£/ / n), with sigma being the mean 
difference scores,}, with Q as the SD of the difference scores; 
t (alpha — 0.975, n — 1) as a standard t value at alpha level 0.975 
with df ^ n — 1; and n equals the number of guinea pigs. n — 1 and 
lambda is the mean of the difference scores/(SD of the difference 
scores/n!^). All results are reported as mean t SD. 


RESULTS 
Auditory Brain-Stem Response Results 


Group 1 (Neomycin vs Saline).—The mean (=SD) 
change in IAD was 13.93+6.23 dB at 20 kHz, 21.35+9.55 
dB at 16 KHz, 21.56+9.65 dB at 8 KHz, and 26.15-11.70 dB 
at 4 KHz. This yielded P values of .003, .007, .015, and .01, 
respectively. The changes in hearing threshold for the con- 
trol ears were 4.00 1.79 dB at 20 kHz (P= .35), 4.47 x 2.00 
dB at 16 kHz (P>.50), 10.68+4.78 dB at 8 kHz (P = .50), and 
7.35+3.29 dB at 4 kHz (P>.50). All calculations were done 
with n —5; no guinea pigs were excluded (Fig 1). 
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Fig 2.—Hearing thresholds before treatment with saline (shaded 
bars) or ciprofloxacin hydrochloride (open bars) (mean+ SEM). 


Group 2 (Ciprofloxacin vs Saline).—The mean (+SD) 
IAD at ABRI ([AD1) was 0.56+4.9 dB at 20 KHz, 0.56+4.37 
dB at 16 kHz, 0.18+3.72 dB at 8 kHz, and 0.37+4.49 dB 
at 4 kHz (Fig 2). Changes in IAD were 0.87+4.34 dB at 20 
kHz (P= .35), 0.65+5.77 dB at 16 kHz (P=.5), 3.70+6.63 
dB at 8 KHz (P=.01), and 5.65+8.25 dB at 4 kHz (P<.01). 
Hearing thresholds from ABR1 to ABR2 improved at 16 
kHz for both experimental and control ears (—3.26+5.82 
dB, P=.01, and —2.61+3.86 dB, P<.01, respectively). 
Otherwise, there were no significant changes in thresh- 
olds in the control ears. Hearing thresholds in cipro- 
floxacin-treated ears were not changed at 20 kHz; they 
were changed, however, at 8 kHz (3.91 7.06 dB, P = .015) 
and 4 kHz (6.09+9.66 dB, P<.01). All calculations were 
based on n= 23. Seven guinea pigs were excluded; three 
died perioperatively, two suffered stenosis of the external 
auditory canal, and two had perforations of their tym- 
panic membranes at the time of ABR (Figs 3 and 4). Power 
calculations were performed on the data from 16 and 20 
kHz, and the results are presented in Table 1 (see also Figs 
5 and 6). 


Histological Results 


The results of group 2 guinea pigs are presented first. 
Turn 1 showed a mean (+SD) loss of 1.14% +0.56% in the 
ciprofloxacin-treated ears, while mean (+SD) loss in the 
saline-treated ears was 1.0796 0.3796 (P=.55). Turn 2 
showed a loss of 1.40% +0.59% with ciprofloxacin and 
1.19% +0.68% with saline (P=.43). Turn 3 had 
1.65% +0.65% of the ciprofloxacin-treated ears’ hair cells 
missing as compared with 1.29% +0.48% of the saline- 
treated ears’ hair cells (P —.11). The losses in turn 4 for 
ciprofloxacin and saline were 1.55%+0.49% and 
1.29% +0.57%, respectively (P=.17) (Fig 7). The mean 
differences from all four turns were compared with Ho- 
telling’s T^ test, which resulted in T? — 1.473,*!? (P — .29), 
Power calculations were performed on data from turns 1 
through 4, and the results are presented in Table 2. 

Group 1 guinea pigs showed complete loss of the 
organ of Corti in all four turns on the side treated with 
neomycin. The saline-treated control ears showed a 
loss of 1.00%+0.42% in turn 1, 2.10%+0.71% in 
turn 2, 0.70% +0.39% in turn 3, and 0.9096 20.5596 in 
turn 4. The differences were so large that no ¢ test was 
performed. 
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Fig 3.— Hearing thresholds 21 days after completion of treatment 
with saline (shaded bars) or ciprofloxacin hydrochloride (open bars) 
(mean * SEM). 
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Fig 4.— /nteraural difference (ciprofloxacin hydrochloride-saline) 
both before (shaded bars) and 21 days after (open bars) treatment 
(mean X SEM). 


Table 1.— Results of Power Calculations of Possible 
IADs at 16 and 20 kHz* 


Power 





Change in 
IAD, dB 





16 kHz 20 kHz 





*See text for explanation. IAD indicates interaural difference. 
p 


COMMENT 


Ciprofloxacin is a new fluoroquinolone antibiotic struc- 
turally related to nalidixic acid.???????6 This new quinolone 
has significant activity against P aeruginosa, S aureus 
(including methicillin-resistant strains), Staphylococcus epi- 
dermidis, Enterobacteriaceae, Haemophilus influenzae (in- 
cluding B-lactamase-positive strains), Moraxella (formerly 
called Branhamella) catarrhalis, and Neisseria species. Cip- 
rofloxacin has only fair activity against Streptococcus spe- 
cies and Enterococcus, and it has poor activity against Bac- 
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Fig 5.— The probability or power to detect a given interaural differ- 
ence (at a significance level of .05) at 16 kHz. 
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Fig 6.— The probability or power to detect a given interaural differ- 
ence (at a significance ‘evel of .05) at 20 kHz. 


teroides ‘ragilis and ether anaerobic bacteria.” 323% Since 
the majer bacterial isolates from patients with CSOM and 
late otorrhea include Pseudomonas, S aureus, S epidermidis, 
and other gram-negative organisms, ciprofloxacin would 
seem a logical choice for treatment. +1°-71.26-3,% Piccirillo and 
Parnes, ^ ina prospective study of 21 patients with chronic 
ear disease, showec that 95% of the patients completing 
therapy with oral c profloxacin showed either improve- 
ment or cure. 

The hearing loss detected in our study was only 
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Hair-Cell Loss, 95 





Cochlear Turn 


Fig 7.— Comparison of percent hair-cell loss ir ciprofloxacin — 
hydrochloride- (shaded bars) and saline-treated ears (open bars) at 
each of the four cochlear turns. 


Table 2.— Study Power to Detect Different Percentage 
Hair-Cell Loss at Each of Four Cochlear Turns* 


Power 


[^ T VE. Eb 0 a oe EM 
Turn 1 Turn 2 Turn 3 Turn 4 


Percentage 
Hair-Cell Loss 


*See text for explanation. 


3.70+6.63 and 5.65+8.25 dB at 4 and 8 kHz; these 
frequencies would correspond to the upper portion of 
turn 1 or the lower aspect of turn 2 in the guinea pig co- 
chlea. Investigations in which ototoxic drugs were ap- 
plied topically have shown the initial effect to be in the 
higher frequencies.*!* This appears to be caused by diffu- 
sion of the drug through the round window membrane, 
which then damages the adjacent hair cells on the basal 
portion of the basilar membrane.*'? Since there was no 
hearing loss at 16 or 20 kHz (close to the reund window 
and vestibule), it seems unlikely that diffusion through 
the round window membrane would explain the effect. 
Additionally, no significant hair-cell loss was detected in 
the upper portion of turn 1 or the lower portion of turn 
2 (areas on the basilar membrane corresponding to these 
frequencies). Although other mechanisms of damage to 
the cochlea have been reported, such as vascular or lym- 
phatic transfer, it is unlikely that these would explain our 
guinea pigs' hearing loss, as there was no evidence of 
hair-cell loss in any areas of the organ of Corti.’ 

The hearing loss can best be expleined as a conductive 
loss secondary to middle-ear mucosal changes. Vernon et 
al" demonstrated that topical application of propylene 
glycol caused middle-ear adhesiors and a conductive 
hearing loss. Other investigators have also shown 
changes in the middle ear, including inflammation, gran- 
ulation tissue, hemorrhage, mucoid secretion, and osteo- 
neogenesis.?!9/5/5 Some of these studies might also have 
shown small conductive changes had they not been over- 
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shadowed by sensorineural losses. Many of the prepara- 
tions causing these inflammatory changes contained 
benzalkonium chloride; Parker and James? showed this 
compound to cause a mucoid secretion and osteoneogen- 
esis when applied to the middle ear. This is also a com- 
ponent of the ciprofloxacin solution tested in our study 
and could possibly be a cause of the hearing loss. 

Another characteristic of the ciprofloxacin solution is its 
acidity (pH 4.4 to 4.6). No previous studies have shown 
middle- or inner-ear damage resulting from acidity itself. 
Notmal saline (pH 2.7) has not been shown to cause mu- 
cosal or inner-ear damage on topical application; our con- 
trols treated with normal saline also demonstrated no 
hearing loss. 

Our study demonstrated no significant hearing loss at 
16 or 20 KHz and only minimal increases in threshold at 
4 and 8 kHz. There was also no significant difference in 
hair-cell loss detected in any of the four cochlear turns. To 
evaluate the significance of negative results, the 8 error 
and power of the study must be carefully considered. 

Briefly, there are two types of statistical error, type I and 
type II. Type I error is the probability of a false-positive 
result, while a type II error is the probability of a 
false-negative result. The a and f values represent the 
probability of type I and type II errors, respectively. When 
considering negative results, one must address the power 
of the study. Power calculations are also important in 
planning these trials; such calculations are used to deter- 
mine the number of subjects needed to obtain significance 
in detecting a given change. Simply stated, the power 
calculation is the probability of an experiment to detect an 
effect of a given size if that effect is present (power— 1 — B 
error).?»37 

This study has a greater than 99% chance of detecting 
a 5-dB difference at 20 KHz and a 98% chance of detecting 
a 5-dB difference at 16 KHz at a significance level of P — .05 
(Figs 5 and 6). The power of this study to detect a 1.0% 
to 1.5% difference in hair-cell loss in any cochlear turn at 
a significance level of P=.05 is 90% to 99% (Table 2). 
Therefore, it is unlikely that we missed detecting a signif- 
icant sensorineural hearing loss with electrophysiological 
evaluations, and this is further reinforced by histological 
data. 

The present study showed no significant ototoxicity of 
0.75% ciprofloxacin ophthalmic solution when repeated 
doses were applied to the middle ear of albino guinea 
pigs. Ciprofloxacin ophthalmic solution may prove to be 
useful in the treatment of CSOM, late otorrhea, and ex- 
ternal otitis; however, further studies are needed before 
recommending its use in these clinical situations. Future 
investigations should also include examinations of 
middle-ear mucosal changes. We believe that further 
studies of ciprofloxacin and other possible nonototoxic 
topical otic preparations should be planned and evaluated 
as negative experimental trials. 


We thank A. Heyd, Miles Laboratories, Eckhart, Ind, for provid- 
ing the 0.75% ciprofloxacin ophthalmic solution. 
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Inner Ear Damage Secondary to Diabetes Mellitus 
Il. Changes in Aging SHR/N-cp Rats 


Kevin R. Rust; Jiri Prazma, MD, PhD; Rudolph J. Triana, MD; Otho E. Michaelis IV, PhD; Harold C. Pillsbury, MD 


@ The cengenic spontaneous hypertensive/National Insti- 
tutes of Health (Bethesda, Md)—corpulent rat (SHR/N-cp) is 
a model for insulin-dependent diabetes mellitus. A 
previous study in our laboratory found significant loss of 
outer hair cells (OHO) in diabetic rats at 5.0 months of age. 
Our present study was designed to further evaluate the ef- 
fects of the diabetic state on the inner ear in 10.5-month- 
old rats. The following comparisons were made: diabetic vs 
euglycemic control animals; obese vs lean phenotypes; and 
sucrose vs starch as the source of dietary carbohydrate. 
Cochleas were removed, fixed, stained, mounted on slides, 
and analyzed for OHC loss. We found a significant OHC loss 
in the cochleas of all diabetic animals. No statistical differ- 
ence was found when comparing obese and lean pheno- 
types. Increased OHC loss was observed in all sucrose-fed 
vs starch-fed diabetic animals, although this increase was 
not statistically significant. Compared with an earlier study, 
an increase in OHC loss was also noted in the 10.5-month- 
old lean SHR/N-cp animals. Our results indicate that there 
is a relationship between non-insulin-dependent diabetes 
mellitus and inner ear damage and suggest that OHC loss is 
related to hyperglycemia and a genetic predisposition for 
glucose intoierance. 

(Arch Otolaryngol Head Neck Surg. 1992;118:397-400) 


pre mellitus affects between 2% and 4% of the 

population of the United States.'^ An association 
betweemdiabetes and hearing loss was first postulated in 
an 1857 case report published by Jordao.? Since that time, 
many researchers*® have debated whether diabetes actu- 
ally causes hearing impairment. The typical hearing loss 
attributed to diabetes is a gradually progressive, bilateral, 
sensorineural deficit that predominantly affects higher 
frequencies and occurs in older patients.”* 

Until recently, no one has used an animal model to 
study the relationship between diabetes and sensorineu- 
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ral hearing loss. In 1988, Hansen’ introduced the sponta- 
neous hypertensive/NIH-corpulent rat (SHR/N-cp) at the 
National Institutes of Health in Bethesda, Md.? Michaelis 
et al? have shown this congenic strain to be a unique 
model for non-insulin-dependent diabetes mellitus 
(NIDDM), since both male and female phenotypes ex- 
press glucose intolerance. Earlier work! in our laboratory 
has shown a significant loss of outer hair cells (OHC) in 
5.0-month-old diabetic (obese SHR/N-cp) vs euglycemic 
(obese LA/N-cp) rats after 3.5 months of high carbohy- 
drate feeding. 

We designed this present study to evaluate OHC loss 
in aging (10.5-month-old) rats after 9.0 months of high 
carbohydrate feeding, and compared these ‘indings with 
our earlier study of 5.0-month-old animals. Our previous 
work!! noted OHC loss in all SHR/N-cp animals, even 
though the lean SHR/N-cp animals did not demonstrate 
evidence of glucose intolerance during the study period. 
The purpose of the present investigation is to further ex- 
amine the relationship between inner ear damage, diabe- 
tes mellitus, and diet in older animals. 


MATERIALS AND METHODS 


Obese and lean male SHR/N-cp (n 729) and LA/N-cp (n — 23) 
rats? were divided into eight groups at 5 weeks of age and fed 
ad libitum (Fig 1). Diets consisted of 54% carbohycrate as sucrose 
or starch with 10% casein, 10% lactalbumin, 5.9% cellulose, 4% 
beef tallow, 4% lard, 4% corn oil, 4% hydrogenated coconut oil, 
3.1% American Institute of Nutrition salt mixture prepared 
without sucrose (No. 079371, Teklad Test Diets, Madison, Wis), 
and 1% vitamin fortification mix (No. 40060, Teklad Test Diets). 

The SHR/N-cp rat was developed as the result of developing 
two congenic strains for obesity studies.’ The corpulent (cp) gene 
was introduced into the SHR/N line by breeding male Koletsky 
rat (obese SHR) with a female SHR/N rat. The cp gene is auto- 
somal recessive, thus cp/cp homozygotes are phenotypically 
obese while cp/+ and +/+ are phenotypically lean. Obese SHR/ 
N-cp animals genetically manifest a hypergrycemic/hyper- 
insulinemic syndrome very similar to human NIDDM. Lean 
SHR/N-cp do not demonstrate hyperglycemia, but they have a 
genetic predisposition for glucose intolerance." 

The rats were individually housed in stainless steel cages in 
laminar air-flow enclosures. Periods of light (9 Am to 9 PM ) and 
dark (9 PM to 9 AM) were controlled by an automatic timer. The 
room temperature (21°C to 25°C) and humidity (40% to 50%) 
were controlled. The animals received ne drugs and were not 
exposed to any significant noise. The sound leve! in their envi- 
ronment was consistent with the Occupational Safety and 
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Fig 1.— Experimental design of study. Obese SHR/N-cp indicates 
diabetic animals; obese LA/N-cp, control animals; lean SHR/N-cp, 
animals genetically predisposed to glucose intolerance; lean LA/N- 
cp, lean control animals; and Sucrose and Starch, types of carbohy- 
drate diet. 
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Fig 2.— Percent outer hair cell loss (OHC) in the obese sucrose-fed 
diabetic (SHR/N —cp) vs control (LA/N=cp) animals. There is 
significant OHC loss in the entire first turn and the first, second, and 
fourth quarters of the second turn. Asterisk indicates no statistical 
significance. 


Health Administration, Washington, DC, standards (less than 
70 dB). The animals were killed after 9 months on the diets at 10.5 
months of age. The temporal bones were removed and fixed in 
Bouin's solution (saturated aqueous picric acid, 37% to 40% 
formaldehyde, and glacial acetic acid). They were then cleaned 
and postfixed in a phosphate-buffered 4% paraformaldehyde 
solution (pH, 7.4). The temporal bones were decalcified with 
10% ethylenediaminetetraacetic acid in phosphate buffer (pH, 
7.4) for 4 days and then stored in phosphate-buffered 4% 
paraformaldehyde. Using the technique described by Pills- 
bury," the cochlea were cleaned and cut in halves, and the basi- 
lar membrane was dissected free from the spiral ligament. Dis- 
sections were performed with sharpened 30-gauge needles and 
pulled glass micropipettes in a sodium acetate-buffered solution 
(pH, 5.2) to facilitate staining. Dissected spiral portions with the 
organ of Corti were stained using the alcian blue method, ^ 
counterstained with orcein red, and mounted in glycerine on 
microscope slides. 

Using light microscopy, missing hair cells were counted in 
200-jum segments from the basal end (hook) of the cochlea to the 
apex. In three rats, missing hair cells were counted by two au- 
thors with count variability being less than 5%. Loss of hair cells 
was expressed in percent loss of hair cells in 200-jum sections 
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Fig 3.— Percent outer hair cell (OHC) loss in the obese starch-fed 
diabetic (SHR/N=cp) vs control (LA/N=cp) animals. There is 
significant OHC loss from the hook to the third quarter of the sec- 
ond turn. Asterisk indicates no statistical significance. 
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Fig 4.— Percent outer hair cell (OHC) loss in the lean sucrose-fed 
(SHRIN-cp) vs control (LA/N = cp) animals. There is significant OHC 
loss in the hook, first and second quarters of the first turn, and the 
first and 2nd quarters of the second turn. Asterisk indicates no sta- 
tistical significance. 


along the basilar membrane. Inner hair cell loss was less than 1% 
for all groups and was notincluded in the statisticalanalysis. The 
percentage OHC loss is listed for all three rows of cells in the 
hook, in each quarter of the first and second turns, and in the 
whole third turn. The mean, standard deviation and standard 
error of the mean were calculated for each group. The following 
comparisons were made: diabetic obese SHRYN-cp vs euglycemic 
obese LA/N-cp animals, lean SHR/N-cp controls with genetic 
predisposition for glucose intolerance vs euglycemic lean LA/ 
N-cp controls, obese vs lean phenotypes, and sucrose-fed vs 
starch-fed diets (Fig 1). The non-paired Student's t test was used 
to analvze differences between groups and the alpha level was 
set at P=<.05. 


RESULTS 


Results of OHC loss are presented in Figs 2 through 6. 
Outer hair cell loss for euglycemic LA/N-cp animals did 
not exceed 1.31% (Fig 7). 

When the SHR/N-cp animals and their dietary-matched 
euglycemic control animals (LA/n-cp) were compared, 
there was a statistically significant loss of OHC in all di- 
abetic animals (Fig 2 through 5). Significant OHC loss was 
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Fig 5.—Percent outer hair cell loss (OHC) in the lean starch-fed 
(SHR/N-cp) vs control (LA/N = cp) animals. There is significant OHC 
loss from the hook through the first turn. Asterisk indicates no sta- 
tistical significance. 


Fig 6.— iypical obese SHR/N-cp (diabetic animal) basilar membrane 
demonstrating cuter hair cell loss. First portion of second turn is 
shown at x 500 magnification. 


seen from the hook through the fourth quarter of the sec- 
ond turn. | 

A mere specific comparison of the effect of the type of 
dietary carbohydrate showed that the sucrose-fed obese 
SHR/N-cp animals demonstrated a significant loss of OHC 
for the entire first turn and continued through the first, 
second, and fourth quarters of the second turn with the 
statistical significance being P — —.001 in the first quarter 
of the second turn when compared with control animals 
(Fig 2). | 

Starch-fed obese SHR/N-cp animals also revealed a sig- 
nificant loss of OHC, which occurred from the hook 
through the third quarter of the second turn (Fig 3), with 
statistical significance (P — —.001) occurring in the third 
quarter of the first turn and the second and third quarters 
of the second turn when compared with the control an- 
imals. 

When comparing sucrose-fed lean SHR/N-cp vs lean 
LA/N-ep animals, the lean SHR/N-cp rats had significant 
OHC loss in the hock, the first and second quarters of the 
first turn and the first and second quarters of the second 


turn (Fig 4). 
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Fig 7.— Typical obese LA/N-cp (control animal) basilar membrane. 
Outer hair cell loss for the LA/N-cp animals did not exceed 1.31%. 
First portion of second turn is shown at X500 magnification. 
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Fig 8.— Comparison of total outer hair cell (OHC) loss between the 
3.5- and 9.0-month studies (5.0- and 10.5-month-old animals, 
respectively). Progression of OHC loss is noted in all animal groups 
(see Fig 1 for explanation) over time. Asterisk indicates no statisti- 
cal significance. 


Last, comparing starch-fed lean SHR/N-cp vs lean LA/ 
N-cp animals, significant loss of OHC was noted in the 
lean SHR/N-cp animals for the hook and entire first turn 
(Fig 5), with significance (P = <.001) occurring in the third 
quarter of the first turn. 

No significance was found between obese and lean 
SHR/N-cp animals. Increased OHC loss was noted in the 
sucrose-fed vs starch-fed obese diabetic SHR/N-cp ani- 
mals, although the difference was not statistically signif- 
icant. 

We found a significantly increased loss ef OHC in the 
10.5-month-old lean SHR/N-cp rats in this study com- 
pared with their 5.0-month-old counterparts (P = —.05) in 
our earlier work." This difference was significant in the 
third quarter of the second turn (P = —.05) and approach- 
ing significance from the first quarter of the second turn 
through the third turn (P= —.10). 

We also observed increased OHC loss in 10.5-month- 
old obese SHR/N-cp animals compared with their 5.0- 
month-old counterparts, although this difference was not 
statistically significant (Fig 8). 

In summary, there was a statistically significant loss of 
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OHC in all diabetic obese SHR/N-cp groups compared 
with their euglycemic obese LA/N-cp control animals at 
10.5 months of age. Diet and/or expression of the cp gene 
for obesity did not play a part in the damage observed. 
Comparisons with our earlier study" indicate increased 
OHC loss in all aging rats compared with their younger 
5.0-month-old counterparts, although significance was 
only noted between the 10.5-month-old and 5.0-month- 
old lean SHR/N-cp animals. 


COMMENT 


Of the estimated 2% to 4% of the population of the 
United States who develop diabetes mellitus, approxi- 
mately 90% fall into the non-insulin-dependent cate- 
gory.’* Since Jordao's case report of hearing impairment 
in a patient with diabetic coma in 1857,° clinicians have 
noted that some diabetic patients experience hearing loss. 
Most of the published data deal with human subjects 
where it is impossible to control for all the variables 
affecting a person's hearing.*^!^ 

In 1983, theSHR/N-cp, arodent model for NIDDM and hy- 
pertension, was described for use in obesity studies. This 
strain exhibits some of the metabolic and histopathologic 
characteristics associated with NIDDM in humans, and 
uniquely expresses glucose intolerance in both sexes." 

The microangiography associated with diabetes has been 
shown to affect the small vessels of many organs, eg, the ret- 
ina, kidney, and skin." Therefore, it seems logical that the 
microangiopathy of diabetes might also affect the small ves- 
sels of the inner ear. There have been data published both for 
and against such an association.** Temporal bone studies by 
Jorgensen’ have shownanangiopathy that hasa predilection 
for the stria vascularis. It was noted by Taylor and Irwin” that 
such an angiopathy could lead to deafness by direct means 
or by interference with the nutrient supply to the cochlea by 
a diminution of transport through thickened capillary walls, 
areduction of blood flow through the narrowed vasculature, 
or by causing secondary degeneration of the eighth cranial 
nerve. Tooke" proposes a hemodynamic theory for the 
pathogenesis of diabetic complications. This hypothesis sug- 
gests that high blood flow (chronic hyperemia) and capillary 
hypertension early in diabetes lead to microvascular dam- 
age." Since the organ of Corti is a relatively avascular struc- 
ture," any capillary changes within the cochlea could lead to 
severe hypoxia and eventual cellular damage. At present, 
the cause for inner ear damage is uncertain, but we speculate 
that the initial insult is a diabetic-induced microangiopathy 
leading to hypoxia of the perilymph. This may be com- 
pounded at the cellular level by the hyperglycemic state. We 
suspect that a long-standing hyperglycemic state results in 
damage to the organ of Corti. When intracellular glucose is 
at a high level, it is metabolized to compounds such as sor- 
bitol, which accumulate and result in intracellular hyperos- 
molarity and subsequent cell damage. ^?! 

SHR/N-cp rats have been studied extensively. Michae- 
lis et al? have reported that sucrose-fed obese SHR/N-cp 
rats have higher levels of serum insulin, glucose intoler- 
ance, and glycosuria and proteinuria than did starch-fed 
rats. Hepatocellular fatty change and severity of renal le- 
sions were also accentuated in sucrose-fed vs starch-fed 
rats.? However, when sucrose-fed and starch-fed animals 
were compared, there was no statistical difference in 
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OHC loss between groups, although OHC loss tended to 
be greater in obese sucrose-fed diabetic rats. 

In our earlier study," a statistically significant differ- 
ence between the obese diabetic SHR/N-cp animals and 
their lean counterparts was demonstrated. In our present 
work, no such difference was observed. This may be ac- 
counted for by the age difference between the animals in 
the two studies, as well as that older lean SHR/N-cp rats 
have a genetic predisposition for glucose intolerance. 
Comparing the 10.5-month-old and 5.0-month-old ani- 
mals, we observed an increase in OHC loss in all groups 
examined (Fig 8). This loss is statistically significant in the 
older lean SHR/N-cp animals. The loss of OHC appears to 
occur early in the disease process and progresses over 
time. Our results indicate that there is a significant rela- 
tionship between NIDDM and inner ear damage and 
suggest that OHC loss may be related to hyperglycemia, 
as well as to a genetic predisposition for glucose intoler- 
ance in this animal model. 
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The External Rhinoplasty Approach for Rhinologic 
Surgery in Children 


Peter J. Koltai, MD; James Hoehn, MD; C. Martin Bailey, BSCF, FRCS 


e The external rhinoplasty is a versatile approach for 
exposing nasal anatomy in children and has been utilized for 
a variety of rhinolegic problems (N=35). These have 
included septaldeviation (11), cleft lip nasal deformity (10), 
unilateral choanal atresia (five), nasal dermoids (four), and 
problems of the sphenoidal sinus (five). For children with 
septal deformities, the external approach allows complete 
intranasal visualization, providing access for careful and 
conservative reconstruction. In children with cleft lip nasal 
deformity, decortication allows for direct sculpting of the 
alar cartilages. For unilateral choanal atresia, the external 
technique provides exposure of the posterior vomer as in 
the transpalata! approach, but without the risk to palatal 
growth. For nasal dermoids, the open rhinoplasty offers 
wider exposure with more control over the medial osteot- 
omies, a better view of the cribriform plate, and enhanced 
cosmesis. F oblems of the sphenoid, the external route 
utilizes the guiding midline intranasal structures for rapid 
and direct entry into the sinus. In our study, the age range 
of the children was between 7 months and 18 years. The 
range of follow-up was between 6 months and 5 years. The 
techniques for the individual procedures are described, 
along with a rationale for their employment. There were no 
postoperative complications, and no long-term problems 
associated with the use of the external technique. In 
conclusion, the-enhanced exposure provided by the exter- 
nal rhinoplasty approach in children facilitates rhinologic 
procedures on the soft tissues of the nose and the nasal ar- 
chitecture, as well as in the central core of the face. 
(Arch Otolaryngol Head Neck Surg. 1992;118:401-405) 


© geri ans a problems in children that require surgical 
intervention pose a difficult dilemma. Access in a 
child is difficult; however, resection to gain adequate ex- 
posure jeopardizes development.'* Dissatisfaction with 
the standard approaches for nasal surgery in children 
have led us to seek alternatives that provide better expo- 
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sure and cosmesis, but that do not interfere with normal 
midfacial development. 

Based on previous encouraging reports,?" as well as our 
own experience with adults, we started utilizing the ex- 
ternal rhinoplasty approach for a variety of rhinologic 
procedures in children. This report details our experience. 


PATIENTS AND METHODS 


Between 1985 and 1990, 35 children were treated at the Albany 
(NY) Medical Center Hospital (P.J.K. and J.H.) and the Hospital 
for Sick Children, London, England (C.M.B.) for nasal problems 
approached via the external rhinoplasty, including septal devi- 
ation (11), cleft lip nasal deformities (10), uniiateral choanal 
atresia (five), nasal dermoids (four), sphenoidal sinusitis (three), 
sphenoidal sinus cerebrospinal fluid leak (one), and transsphe- 
noidal hypophysectomy (one). 

Theoperations are performed with the children under general an- 
esthesia. Positioned for rhinoplasty, the nose is vascconstricted. An 
inverted-V incision is made at the medial crura, anc converted into 
a rim incision. The columellar flap is elevated ontc the dome. 


Septoplasty 
The medial crura are separated, exposing the septum. There 
are generally two types of deformities: horizontal and vertical. 
These are corrected via a standard but conservative septoplasty 
technique, with the emphasis on repositioning rather than 
resection of cartilage. Bony resection is generallv unnecessary. 


Cleft Lip Nasal Deformity 


The cartilages are exposed and the deformed alar cartilage is 
mobilized from the vestibular lining. This allows the abnormal 
cartilage to be advanced medially and rotated cephalically. It is 
then sutured to the normal alar cartilage at the peak of the dome. 
Additional projection and support for the tip can be achieved 
with a columellar strut harvested from the septum (Fig 1). 


Unilateral Choanal Atresia 


The mucosa is elevated off of the septal cartilage on the side 
of the atresia and is extended to the floor of the ncse, the vomer, 
the perpendicular plate of the ethmoid, and onto the atresia 
plate. The cartilage is disarticulated and contralateral tunnels are 
made. The cartilagenous septum is dislocated irto the normal 
side of the nose (Fig 2). The atresia plate is resected with a 
Spurling bone rongeur in a circumferential manner (Fig 3). The 
mucosa on the side of the atresia is laid into position and a cru- 
ciate incision is made (Fig 4). Four flaps are createc that cover the 
edges of the bone (Fig 5). An endotracheal tube is used as a stent. 
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Fig 1.— Open rhinoplasty repair of left unilateral cleft lip nasal de- 
formity. A, Basal view of nasal deformity showing the dorsal bifid- 
ity, flattening of the left lower lateral cartilage, and increased width 
of the nasal aperture, as well as the deviation of the nasal septum 
to the cleft side. View also shows the columellar and sill incisions 
for the anticipated repair. B, The nose has been decorticated and 
it shows the asymmetry between the right and the left alar cartilages 
with the flattening and the displacement of the left dome. C, The 
left alar cartilage has been mobilized and repositioned into a more 
symmetrical position with the right side supported by a septal car- 
tilage strut that has been sutured into place. D, The incisions have 
been closed, and greater symmetry has been achieved. 


Nasal Dermoids 


The external rhinoplasty incision can be extended into a lateral 
rhinotomy to improve the exposure (Fig 6). The nasal skin is el- 
evated, the cyst or its tract is approached in a subcutaneous 
fashion, and the puncta of the cyst are excised from below (Fig 
7). The skin is elevated to the nasofrontal suture. The dermoid 
is dissected to the point where it dives between the upper lateral 
cartilages and the nasal bones. Medial osteotomies are per- 
formed and the bones are outfractured. The cyst and its tract, 
which lie on top of the flattened cranial portion of the quadrilat- 
eral cartilage, are exposed (Fig 8) and removed en bloc. 


Sphenoidal Sinus 


The mucosa on one side of the cartilage is elevated to the bony 
septum and disarticulated, and contralateral tunnels are devel- 
oped. A Hardy retractor is positioned exposing the septum. The 
perpendicular plate of the ethmoid is removed. The face of the 
sphenoid is opened (Fig 9). 

For sinusitis, the procedure can be terminated at this point. 
Closure is accomplished by excising portions of the septal mu- 
cosa for drainage. 

For transsphenoidal hypophysectomy or cerebrospinal fluid 
leak, closure is performed by packing the sinus with holomog- 
ous tissue. 


RESULTS 
Septoplasty 
Eleven children underwent septoplasty. There were seven 
boys and four girls, with an age range of 5 to 13 years. Five 
of the children had a history of trauma and six did not. 
Follow-up periods ranged between 1 and 5 years. There were 
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Fig 2.— External rhinoplasty exposure of unilateral choanal atresia. 
The nose has been decorticated. The medial crura have been later- 
alized. The quadral lateral cartilage is disarticulated into the left side 
of the nose, and the right-sided atresia plate is exposed in a sub- 
mucosa! fashion. 





Fig 3.— The atresia plate, along with the posterior portion of the 
vomer, has been removed. 
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Fig 4.— The transnasakview of the mucous membrane cover of the 


bony atresia plate with the lines of the cruciate incision superim- 
posed. | 





cosal leaflets that cover the opening in the bony atresia plate. 
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Fig 6.— The external incisions for nasal dermoids. The external rhi- 
noplasty incision has been extended to a lateral rhinotomy incision 
that incorporates a secondary drainage site near the left medial 
canthus. The lacrimal probe passes through the punctum of the 
dermoid into the cyst itself, which lies over the upper lateral carti- 
lages. 





Fig 7.— Exposure of the cyst after elevation of the skin of the nose. 
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Fig 8.— The medial osteotomies have been greenstick fractured. The 
cyst has been elevated off of the flattened portion of the dorsal 
septum, and is seen extending cephalically to its termination in the 
cribriform plate. 





Fig 9.— Access to the sphenoid via the external approach. A Hardy 
speculum is seen in place resting against the anterior face of the 
sphenoid. In the inset, the view through the Hardy speculum into 
the sphenoid. The intersinus septum is still in place. 


no perioperative complications. Two of the patients have 
persistent septal deviation, which is symptomatic. 


Cleft Lip Nasal Deformities 


Ten children (six boys and four girls; age range, 3 to 18 
years) underwent correction of cleft lip nasal deformities. 
Six had left-sided deformity, three had right-sided defor- 
mity, and one had bilateral deformity. Follow-up periods 
ranged between 1 and 5 years. There were no perioper- 
ative complications. Ancillary procedures included carti- 
lage columellar strut (one), lip revision (two), tip grafting 
(three), and transposition flaps (one). Outcomes were 
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Fig 10.—A good result following open rhinoplasty repair of a left 
unilateral cleft lip nasal deformity. Top, Preoperative basal view. 
Bottom, Two-year postoperative basal view. 


judged excellent in four of the ten patients, good in four, 
and fair in two (Fig 10). 


Unilateral Choanal Atresia 


Five children (three boys and two girls; age range, 2 to 
13 years) underwent repair of unilateral choanal atresia. 
Two were diagnosed at birth, and three were diagncsed 
later in life. Follow-up periods ranged between 1 ard 4 
years. There were no perioperative complications. All five 
of the patients have functional nasal airways on the cor- 
rected side; however, within 2 months of the initial pro- 
cedure, two developed nasal obstruction on the side that 
was operated on. In both cases, the choana had narrowed 
substantially to 1- to 2-mm openings. These were cor- 
rected transnasally by dilation, further resection of the 
posterior vomer, and restenting. 


Nasal Dermoids 


Four children (two boys and two girls; age range, 7 
months to 3 years) underwent resection of nasal der- 
moids. Three underwent concomitant lateral rhinotcmy 
to facilitate the dissection. None had intracranial exten- 
sion. Follow-up periods ranged between 1 and 3 years. 
There were no perioperative complications. There have 
been no recurrences. 
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| Sphenoidal Sinus 


The spenoidal sinus was operated on in five children 
(three gir and two boys; age range, 11 to 18 years). The 
problems ncluded three cases of sphenoidal sinusitis (an 
11-year-oH boy, a H-year-old girl, and a 15-year-old boy), 
one case ef posttraumatic cerebrospinal fluid rhinorrhea 
(a 17-year-old girl), and one case of transsphenoidal hy- 
pophysecomy for Cushing’s syndrome (a 14-year-old 
girl). The -hree children with sphenoidal sinusitis recov- 
ered. The young woman with cerebrospinal fluid rhinor- 
rhea has been without a leak for more than 3 years. The 
child wit the pituitary adenoma is under appropriate 
medical management. Follow-up periods ranged between 
6 months and 4 years. There were no perioperative com- 
plications. 


COMMENT 


The indication forseptal surgery in a child should be con- 
servative. However, in children with severe obstruction, the 
externa! rFinoplasty approach offers several advantages. 
The technique provides access for early correction of the de- 
formity viaethe medial crura, so that safe submucosal eleva- 
tion of the most actively growing parts of the septum can be 
accomplist=d. Widevisualization allows for conservative re- 
section and readjuscment of the offending cartilage with 
minimal jespardy to later growth. 

The cleft lip nasal deformity remains a challenging and 
incompletely solvec problem for which the external rhi- 
noplasty approach s particularly well suited.? It allows 
simultanecus visual zation so that the small alar cartilages 
can be carefully dissected, mobilized, adjusted accurately 
and symmetrically, «nd sutured into position. Adjunctive 
augmentaton is feasible with cartilagenous struts and tip 
grafts that -an be d:rectly locked in with sutures. 

Previeus efforts have been made to correct unilateral 
choanal.atesia by a transeptal route; however, the small 
size of a -hild's nose has limited the utility of this 
approach t» older children and adults.? The external rhi- 
noplasty approach overcomes this limitation and presents 
an opportunity to apply conservative submucosal tech- 
niques for -orrectior of unilateral choanal atresia, and is 
an appealirg alternative to both the transpalatal and the 
transnasal approaches. 

The treatment of nasal dermoids is surgical excision, 
which has been traditionally done through a vertical 
midline incsion. Dissatisfaction with the cosmetic results 
of this app-oach has led us to assess the applicability of 
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the external technique, which, even in conjunction with 
lateral rhinotomy, yields a better postoperative aesthetic 
result owing to the placement of the incisions at the junc- 
tions of major cosmetic units. The wide exposure pro- 
vided by the external approach provides improved access 
and control for the medial osteotomies, as well as im- 
proved exposure of the cribriform plate. 

The external rhinoplasty approach has several advan- 
tages for sphenoidal surgery in adults," and these are ap- 
plicable for children as well. The transnasal route avoids 
the sublabial incision in the vascular gingivolabial sulcus. 
It reduces the risk of contamination of the operative field 
by oral flora. Utilizing the guiding midline intranasal 
structures, entry into the sphenoidal sinus is rapid and 
exposure is direct. 

In conclusion, we have found the external rhinoplasty 
technique to bea versatile approach fora variety of rhinologic 
procedures in children. Itis a simple, reliable, and rapid tech- 
nique without significant surgical or aesthetic risk. The en- 
hanced exposure provided by the cutaneous decortication 
facilitates procedures on the soft tissues of the nose and the 
nasal architecture, as well in the central core of the face. 


We gratefully appreciate the assistance of Loretta Lynne Crowe in 
the preparation of the manuscript, and we thank Dale Lynch for his 
assistance with the photographs. 
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An Audiometer That Works 
As Hard As You Do 


Upon power up, the GSI 10 initializes 
to the tone mode for AC or BC testing. 
Test parameters are clearly displayed 
on the upper panel LCD and LED in- 
dicators. Select the test type and the 
appropriate stimuli are automatically 
chosen, with alternatives available. A 
single pushbutton allows selection of 
transducers and flexible routing for 
both channels. 


A Proven Track Record 

The time-tested GSI 10 is the aristocrat 
of microprocessor-based audiometers. 
Its quality, flexibility and comprehensive 
range of test capabilities has earned it 
this reputation. 


Human Engineered For Ease 
Of Operation 

Pushbutton convenience allows the 
rapid selection of test parameters and 
facilitates test execution. Attenuator 
dials and tone bars are right at your 
fingertips, giving you complete control. 
COR buttons are located on the front 
panel, within easy reach. Flashing HL 
indicators notify the user when upper 
and lower limits of a transducer have 
been reached. Calibration is maintained 
by computer memory. 


Unparalleled Testing 

Capabilities 

e Masking Level Difference (MLD) 

e Tone and masking intensity tracking 

* Dual Frequency for MLB tests 

e A timer for tone decay testing and 
counter for SISI & speech 

e Speaker/Phone selection for hearing 
aid evaluation 
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* Auxiliary 
intercom 
for test room 
assistant 

e Auto HL utilizing 
Hughson-Westlake procedure 

e Talk forward/Talkback 
communications 

e External input and output 


Bekesy Option — Adds More 

Capabilities 

e Forward or reverse sweep frequency 

e Frequency range 125 Hz - 12,000 Hz 

e Fixed frequency and tone decay 
Bekesy tracings 

e Tinnitus matching via sweep 
frequency 


Remote Option — As Flexible 
As Your Imagination 

Remote allows bidirectional computer 
interface for data transfer (format and 
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storage). Generate your ewn pro- 
program for patient data management 
or customized audiometric testing — 
programmable frequencies and signal 
on/off times. 


Top Credentials 

For years Grason-Stadler has built in- 
struments with great diagnostic capa- 
bility and unfailing reliability. The GSI 
10 microprocessor-based audiometer 
is our most powerful. 


Don't settle for anything less! 


Please return this coupon to: 
Lucas Grason-Stadler, Ine. 

537 Great Road, PO. Box 1400 
Littleton, MA 01460 


Name: 


Address: 


Telephone: 
O Please send me the GS 10 brochure. 


[] Please arrange à demonstration. 


Original Article 








An In Vitro Model for Studying Growth and Effect of 
Trauma and External Agents on the Cricoid 
at the Cellular Level 


George H. Zalzal, MD, Frank Luyten, MD, PhD 


€ Over the past several years it has become evident that 
expansion :aryngotracheal surgery is effective in the treat- 
ment of laryngotracheal stenosis. Several clinical and ani- 
mal studies have been performed to study the process of 
laryngotracheal stenosis and its treatment. However, there 
are stil many questions that cannot be addressed by 
currently esed clinical and animal research. Further in- 
depth study of the behavior of the subglottis at the cellular 
level is necessary. We present an in vitro model for study- 
ing chondrecyte metabolism of the bovine cricoid. Cartilage 
was successfully grown in an explant culture system, and it 
was shown that the chondrocytes were metabolically active 
and responded to external agents. This model will serve to 
study the mechanism of growth and effects of trauma and 
external agents on the cricoid at the cellular level. 
(Arch-Otolaryngol Head Neck Surg. 1992;118:407-411) 
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(Coena subglottic stenosis secondary to abnormal 


cricom cartilage growth may present solely or com- 
pounded by endotracheal intubation. Several different 
shapes of a congenitally deformed cricoid cartilage are 
encountered during surgical reconstruction or autopsies. 
The cause for these cartilage growth anomalies is not 
known. 

Research on laryngotracheal stenosis until now has fo- 
cused mainly on surgical techniques and the fate of car- 
tilage ‘amsplanted to the subglottic area during 
reconstmuction.'* At:empts to establish a reliable model of 
subglottic stenosis in an experimental animal have been 
plagued by high mortality secondary to tracheotomy ob- 
struction and the extensive care needed for animals with 
tracheotomy. These models are also limited in what they 
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can offer. The general trend to study experimental out- 
come has been that of histologic examination of experi- 
mentally induced laryngotracheal stenosis, cartilage 
grafts, and reconstructed areas using light microscopy. 

It has become evident over the past few years that our 
knowledge about the behavior of the subglottic region at 
the cellular level is nonexistent. The establishment of an 
in vitro model by using cricoid cartilage will offer the 
possibility to analyze the behavior of chondrocytes in 
health and in disease and will give us the opportunity to 
study the mechanism of growth, effect of trauma, and 
external agents. 

The object of this study is to define a suitable in vitro 
model that will allow chondrocyte survival and systematic 
examination of the cricoid cartilage as a tissue. Insulinlike 
growth factors (IGFs) were originally described as sul- 
fation factors or somatomedins on the basis of stimulating 
radioactive sulfur 35 incorporation into chondrocytes." 
Both IGF-1 and IGF-2 have been found to stimulate clonal 
growth? in chondrocytes, and their effects on proteogly- 
can (PG) synthesis and metabolism have been described.” 
In this study, we describe the effect of IGF-1 and fetal bo- 
vine serum (FBS) on cricoid cartilage metabolism in an 
organ culture model. 


MATERIALS AND METHODS 


In the initial phases of the present study, we were able to cul- 
ture cricoid chondrocytes as monolayer on plastic plates, which 
mainly involved removing the cartilaginous matrix with 0.2% 
collagenase (Sigma Chemical Co, St Louis, Mo), incubating 
overnight, and culturing isolated chondrocytes. However, in 
using the monolayer system, the chondrocytes readily dediffer- 
entiate into fibroblastlike cells." This phenomenon can be 
reduced by culturing the cells in high density or in suspension. 
Because of this dedifferentiation, we tried te establish the 
explant culture system since it has proved itself using articular 
cartilage.!'? 

Five larynges of 2- to 6-week-old calves were dissected, the 
cricoid cartilage was isolated, and all the perichondrium was re- 
moved. Small pieces of cartilage measuring 3x 4x 1 mm were 
obtained, combined, and put into two 35-mL viats of a basal me- 
dium (BM) containing serum-free medium (made of 500 mL of 
Dulbecco's Modified Eagle's Medium solution "Whittaker Bio- 
products Inc, Walkersville, Md], 0.2% albumin, 5 mL of 1 mol/L 
HEPES [Quality Biological Inc, Gaithersburg, Md], 125 ug of 
amphotericin B (Fungizone, GIBCO, Chagrin Falls, Ohio], and 
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10 mg of gentamicin sulfate [Whittaker Bioproducts]). These vi- 
als were kept overnight in an incubator at 37°C and 95% air and 
5% carbon dioxide. The following morning the cartilage pieces 
were distributed into wells (Costar, Cambridge, Mass) keeping 
the medium-tissue ratio constant throughout the whole culture 
period at a ratio of 1 mL per well and each well containing be- 
tween 100 and 150 mg of cartilage. The media were changed 
daily. On the sixth day of culture, the plates were divided into 
a biosynthesis and a catabolism group. 


Biosynthesis Group 


This group consisted of four plates of 12 wells each and was 
in turn divided into two groups. In the first group of two plates, 
each plate had three wells of BM, three wells of 2 ng/mL of IGF-1 
(Amgen Biologicals, Thousand Oaks, Calif), three wells of 5 
ng/mL of IGF-1, and three wells of 20 ng/mL of IGF-1. The sec- 
ond group of two plates consisted of 12 wells each with three 
wells containing BM, three wells containing 1% FBS (GIBCO), 
three wells containing 5% FBS, and three wells containing 20% 
FBS. 

These media were changed daily in all four plates. After 5 days 
of supplementation with IGF-1 and FBS, a plate from each group 
was removed from the incubator and radiolabeled as described 
below. After labeling, the cartilage pieces were digested with 
proteinase K (Protease type XXVIII, Sigma). 

A similar procedure was performed on the two remaining 
plates after 12 days of supplementation with IGF-1 and FBS. 
After labeling, the cartilage pieces were digested with prot- 
einase K. 


Catabolism Group 


This group consisted of a plate that contained three wells of 
BM, three wells of 20% FBS, and three wells of 20 ng/mL IGF-1. 
Labeling with sodium sulfate labeled with sulfur 35 was per- 
formed overnight after 7 days’ preincubation in BM. Cultures 
were washed for 2 days in BM, then supplemented with IGF-1 
and FBS, and media were changed daily, keeping the media in 
separate, marked vials for analysis. At the end of the experiment, 
the cartilage pieces were digested as described in the next sec- 
tion. Radiolabel in each daily collection was measured as well as 
in each tissue digest. The percentage of *S-labeled molecules re- 
maining in the tissue was calculated on a daily basis. 


Radioactive Sulfur Labeling 


Each culture was incubated in identical aliquots of 1.85 
MBq/mL (50 wCi/mL) for 3 hours using radioactive sodium sul- 
fate (New England Nuclear, Wilmington, Del). Following label- 
ing, the cultures were washed twice with 2 mL of ice-cold Dul- 
becco’s Phosphate Buffer (Mediatech, Washington, DC). Tissue 
was digested with 1 mL of 1 mg/mL proteinase K. Tissue sam- 
ples were kept in a bath at 60°C overnight in buffer (10 mm edetic 
acid [EDTA], 0.1 mol/L sodium phosphate, pH 6.5). This treat- 
ment results in complete digestion of the tissue. The samples 
were frozen at — 70°C. 

Aliquots (500 uL) obtained from digestion of the cartilage were 
eluted from Sephadex G-25 (PD-10) columns (Pharmacia, Pis- 
cataway, NJ) to determine radioactivity in the macromolecular 
fraction. Hydroxyproline concentrations were determined after 
acid hydrolysis in 6 mol/L hydrochloric acid at 100*C for 16 hours 
as described by Woessner." In other aliquots, glycosaminogly- 
can concentrations were measured using Safranin-O.^ 

The DNA determination was performed using Bisbenzimida- 
zole  (2-[2-(4-hydroxyphenyl)-6-benzimidazolyl]-6-1-(1-methyl 
piprnazyl)-benzimidazol:3 HCl), Sigma).'^ A 50-uL sample was 
mixed with 1940 uL of phosphate-saline buffer (0.05 mol/L 
sodium phosphate, 2.0 mol/L sodium chloride, 2 mmol/L edetic 
acid, pH 7.4) and 10 uL of a 20-mg/dL Bisbenzimidazole solution 
in water. The DNA determination is based on the enhancement 
of fluorescence in high-salt buffer when Bisbenzimidazole com- 
pound binds to the double-stranded DNA. The excitation max- 
imum is at about 356 nm; the emission maximum, at 458 nm. 
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Fig 1.— Result of 5-day stimulation on proteoglycan synthesis 
calculated as mean and SD of counts per minute per microgrem of 
hydroxyproline. BM indicates basal medium; IGF-1, insulimlike 
growth factor 1; FBS, fetal bovine serum; and *S, sulfur 35. 


RESULTS 
PG Synthesis 


Explant cultures were maintained for 6 days in BM so 
that a baseline level of PG synthesis is achieved by 
depleting the tissues of endogenous growth factors. Sup- 
plementation of BM with 2, 5, and 20 ng/mL of IGF-1 and 
1%, 5%, and 20% of FBS were performed. The ?S-sodium 
sulfate uptake was measured at 5 and 12 days and 
expressed as counts per minute per Hyp weight (micro- 
grams). Figures 1 and 2 show the ?S incorporatior per 
microgram of hydroxyproline under different experimen- 
tal conditions. 


PG Catabolism 


The amount of ?S left in tissues expressed as a percent- 
age of total ?S for BM, 20 ng/mL IGF-1, and 20% F3S is 
shown in Fig 3. 


DNA Content 


The DNA determination per hydroxyproline content 
for all experimental conditions is shown for days 5 (Fig 4) 
and 12 (Fig 5). 


Glycosaminoglycan Determination 


Resuits of glycosaminoglycan determination expressed 
as glycosaminoglycan per hydroxyproline (microgram 
per microgram) for days 5 and 12 are shown in Figs 6 
and 7. 


COMMENT 


Bovine cricoid cartilage was cultured as explants for 3 
weeks. Calf tissues were used because larynges are 
readily available from slaughterhouses, negating theneed 
to kill animals, and several studies have been done on ar- 
ticular bovine cartilage. 

Histologic studies have contributed significantly to our 
knowledge about the pathogenesis and treatment of sub- 
glottic stenosis. However, they only define the mo-pho- 
logic characteristics of a specimen. Cell culture permits 
the study of chondrocytes and their metabolism in vitro. 
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culated as.mean and SD of counts per minute per microgram of hy- 
dioxyproline. Abbreviations are as in Fig 1. 


% 35S Left in Tissue 





Days 


Fig 3.— Percertage of radioactive sulfur 35 (^S) left in tissue plotted 
on a logarithmic scale for variable experimental conditions. Note 
that 20 ng/mL of insulinlixe growth factor 1 (diamonds) and 20% fe- 
tal bovine serum (closea squares) slow the catabolic activity com- 
pared with basal medium (open squares). 


Like any cell culture, a distinction should be made 
between cel! survival and maintenance of phenotypic ex- 
pression. It hasbeen shown that it is possible to maintain 
chondrocyte expression under certain circumstances." 
Green cultured articular chondrocytes from New 
Zealand white rabbits, pigs, sheep, cows, and humans 
using the monolayer technique; survival of the cells was 
determined using the trypan blue exclusion method, and 
the phenotypic expression was documented with staining 
by toluidine blue and showing that the matrix was 
metachromatic, which is characteristic for sulfated PGs. 

The cricoid cartilage being the only complete cartilagi- 
nous ring in the airway presents itself as the most 
intriguing segment for study. It is formed from hyaline 
cartilage, which is dependent on the state of hydration 
and the structural arrangement of the extracellular matrix 
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Fig 4.— DNA content per microgram of hydroxyproline at day 5. Ab- 
breviations are as in Fig 1. 
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Fig 5.—DNA content per microgram of hydroxyproline at day 12. 
Abbreviations are as in Fig 1. 


to perform its function. Hyaline cartilage consists of 
chondrocytes with the absence of cell-to-cell contact, un- 
like most of the tissues in the body. The chondrocytes 
have a specialized microenvironment, which is the terri- 
torial matrix. Each cell serves as a functional unit and is 
responsible for the production and replacement of the 
extracellular matrix of the entire tissue. Studies exploring 
the survival of cartilage grafts and the dewelopment of 
subglottic stenosis and its treatment have mainly de- 
pended on histologic examination using lightmicroscopy, 
which is a useful but limited modality. Using electron mi- 
croscopy, normal cartilage looks much different. The 
chondrocytes are surrounded by a distinct matrix that 
contains a dense network of fine collagen fibers. The ex- 
traterritorial matrix contains a prominent network of thick 
collagenous fibers with electron-dense granules that ap- 
pear in aggregates with finely fibrillar strands visible be- 
tween them. These are PGs.* The PG molecules are asso- 
ciated in huge macromolecular aggregates in which 
individual PG molecules are noncovalently bound to a 
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Fig 6.— Glycosaminoglycan content per microgram of hydroxypro- 
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Fig 7.—Glycosaminoglycan content per microgram of hydroxypro- 
line at day 12. Abbreviations are as in Fig 1. 


hyaluronate polymer via a region of the protein core at 
one end of the molecule. An average PG molecule (PG 
monomer) consists of a protein backbone or core with a 
molecular weight of 200000 d, to which are covalently 
bound around 100 chondroitin sulfate glycosaminoglycan 
chains (each with a molecular weight of around 20000 d) 
and about 30 to 60 keratan sulfate chains (each with a 
molecular weight of 4000 to 8000 d). 

Proteoglycans are known to be responsible for many of 
the physiochemical properties of hyaline cartilage. The 
other major component in hyaline cartilage matrix is col- 
lagen type II, which when produced by mesenchymal cell 
cultures is generally taken as evidence of phenotypic ex- 
pression of chondrocytes. Because we are using the 
explant model for a relatively short time and because col- 
lagen is not replaced as quickly as PGs, measuring the ra- 
dioactivity of *S serves not only to prove that chondro- 
cytes are forming macromolecules, but it also acts as a 
measure of the response of the chondrocytes to varying 
doses of FES and IGF-1. It is well known that more than 
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95% of *S incorporated into macromolecules of chondro- 
cytes is present in glycosaminoglycans." 

In an earlier experiment (unpublished data, September 
1989), we documented the viability of chondrocytes by the 
successful preparation of a monolayer culture and the 
trypan blue exclusion test on isolated chondrocytes. In 
addition, our results showed that PG synthesis docu- 
mented by *S uptake was evident, indicating cell survival 
and active metabolism. The cells also responded to exter- 
nal stimuli in a dose-dependent manner, showing a sev- 
eralfold increase in PG synthesis over BM conditions (Figs 
1 and 2). After 5 and 12 days, 20 ng/mL of IGF-1 supple- 
mentation produced an increase in PG synthesis compa- 
rable with the level obtained with 20% FBS. 

Similar studies’ have shown that in articular cartilage, 
the response to 20 ng/mL of IGF-1 and 20% FBS supple- 
mentation is similar. It is also evident from this experi- 
ment that the cricoid cartilage has a higher metabolic ac- 
tivity than articular cartilage. The difference in ”S activity 
between days 5 and 12 was secondary to use of different 
batches of *S with different specific activities rather than 
decreased uptake by tissue. Similar results were obtained 
in a duplicate experiment run on articular cartilage at the 
same time using the same ?S material. 

The effects of 20 ng/mL of IGF-1 and 20% FBS on cat- 
abolic activity are evident (Fig 3). Proteoglycan catabolic 
rate in BM being the shortest, with a half-life of approx- 
imately 4.5 days, followed by 20 ng/mL of IGF-1, in which 
the half-life was 7.5 days, 20% FBS seemed to sustain a 
steady state with a half-life longer than the duration of the 
experiment (8 days). To determine the half-life of 20% 
FBS, a longer catabolic experiment needs to beperformed. 
These results also show that bovine cricoid chondrocytes 
in a culture medium are alive and active and respond to 
external stimuli. They are more active than articular car- 
tilage, in which the PG catabolic rate has a half-life of 9.5 
days in BM and a half-life of 18 days in 20 ng/mL of IGF- 
bh 

The DNA content per microgram of Hyp was constant 
for BM, 20 ng/mL of IGF-1, and 20% FBS at 5 and 12 days. 
This indicates that the number of cells has remained con- 
stant; thus, there was no cell death or division. Studies on 
articular cartilage" have shown cell outgrowth at the bor- 
der of the tissue pieces starting in 20% FBS-supplemented 
medium after 3 weeks of culture. 

The glycosaminoglycan/hydroxyproline content, which 
was comparable after 5 days in culture regardless of supple- 
mentation, was after 12 days only maintained at steady-state 
levels in tissues grown in 20% FBS and not in 20-ng/mL 
IGF-1 cultures. This clearly indicates the differences with 
articular cartilage and demonstrates the necessity of more 
than one factor to maintain steady-state conditions. Further 
investigation will reveal what other factors are influencing 
cricoid cartilage metabolism. 

Our preliminary studies indicate that cricoid cartilage 
from calves can be cultured as explants in vitro for at least 
2 weeks. The viability of the chondrocytes was established 
by preparing isolated cells, the trypan blue exclusion test, 
and monolayer cultures. The metabolic activity of the ex- 
plants was measured by both PG synthesis and catabo- 
lism. We have shown that the explants are metabolically 
active and respond to both IGF-1 and FBS in a dose- 
dependent manner. This makes it a useful model for the 
study of cricoid metabolism and growth and sets the stage 
for further studies. 
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“Being a patient advocate is what being a physician is all about. 


Dr. Kevin Fullin, Cardiologist, Kenosha, Wisconsin, Member, American Medical Association 


Why would a cardiologist get involved in the issue 
of family violence? Perhaps, because what he saw 
simply cried out for action. 

“Fully a third of all womens injuries coming into 
our emergency rooms are no accident,” says Dr. Fullin. 

While others were content to downplay the issue 
of family violence, Dr. Fullin would not. He petitioned 
state officials, and through his efforts the first Domestic 
Violence Advocate Program in his state was created. 

"Organized medicine must serve as an advocate 
for patients," stressed Dr. Fullin. 

The American Medical Association (AMA) couldnt 


agree more. We're committed to focusing physician 
attention on the issue of family violence. 

You can get involved by joining Dr. Fullin in the AMA 
and in his work with the AMA-sponsored National 
Coalition of Physicians Against Family Vielence. For 
more information, call us now at 1-800-AMA-3211. 
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* No more performance impairment than placebo. 
Please see the brief summary of prescribing information on an adjacent pace. 
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Think Seldane. 


~~~) Frees patients from performance impairment. 
No more performance impairment than placebo— 
proven in more than 60 objective tests of cognitive, 
motor, and integrated performance in healthy 
subjects." 









Unsurpassed efficacy. 
Proven in more than 30 well-designed comparisons 
with both newer and older antihistamines. 


H,-receptor specificity. 
No significant effect on cholinergic, adrenergic, 
serotonergic, or H, receptors." 





SELDANE 


(terfenadine) 60 mg tablets 
for seasonal allergic rhinitis 


Fast, Strong, I 
Impairment-tree Relief 


As shown in animal studies; lack of effect on cholinergic receptors 
also shown in human studies. 
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Seldane® 


Vek 60 mg Tablets 
IEF SUMMARY 

CAUTION: Federal law prohibits dispensing without prescription 

DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each table contains 60 mg 
terfenadine. Tablets also contain, as inactive ingredients; corn starch, gelatin, la tose, magnesium 
Stearate, and sodium bicarbonate 

INDICATIONS AND USAGE 

Seldane is indicated for the relief of symptoms associated with seasonal allerg rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation 

CONTRAINDICATIONS 

Seldane is contraindicated in patients with a known hypersensitivity to terfenadige or any of its in- 
gredients. 

PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver. Patients witt impaired hepatic 
function (alcoholic cirrhosis, hepatitis), or on ketoconazole or troleandomycin Merapy, or having 
conditions leading to QT prolongation (e.g. hypokalemia, congenital QT syndrome) may experience 
QT prolongation and/or ventricular tachycardia at the recommended dose. The efsect of terfenadine 
in patients who are receiving agents which alter the QT interval 1s not known. These events have 
also occurred in patients on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug, to electrolyte imbalaace, or both 
Information for patients: Patients taking Seldane should receive the following ir^ormation and in- 
structions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting Seldane therapy, since tee drug should be 
used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby. Patients should be instructed to take Seldane only as needed and not to exceed the prescribed 
dose. Patients should also be instructed to store this medication in a tightly closed container in a 
Cool, dry place, away from heat or direct sunlight, and away from children 

Drug Interactions: Preliminary evidence exists that concurrent ketoconazole or macrolide 
administration significantly alters the metabolism of terfenadine--Concurrent use of Seldane with 
ketoconazole or troleandomycin is not recommended. Concurrent use of other nacrolides should 
be approached with caution. 

Carcinogenesis, mutagenesis, impairment of fertility: Oral doses afterfenadine, ccrresponding to 63 
times the recommended human daily dose, in mice for 18 months or in rats for 24 months, 
revealed no evidence of tumorigenicity. Microbial and micronucleus test assay. with terfenadine 
have revealed no evidence of mutagenesis 

Reproduction and fertility studies in rats showed no effects on male ortemale terility at oral doses 
of up to 21 times the human daily dose. At 63 times the human daily dose thers was a small but 
Significant reduction in implants and at 125 times the human daily dose reduced implants and 
increased post-implantation losses were observed, which were judged to be seccadary to maternal 
toxicity. 

Pregnancy Category C: There was no evidence of animal teratogenicity. Reprodu tion studies have 
been performed in rats at doses 63 times and 125 times the human daily dose ind have revealed 
decreased pup weight gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in pregnant women. Seldane 
Should be used during pregnancy only if the potential benefit justifies the potentia risk to the fetus 
Nonteratogenic effects: Seldane is not recommended for nursing women. Theedrug has caused 
decreased pup weight gain and survival in rats given doses 63 times and 125 times the human daily 
dose throughout pregnancy and lactation. Effects on pups exposed to Seldane ory during lactation 
are not known, and there are no adequate and well-controlled studies in women daring lactation 
Pediatric use: Safety and effectiveness of Seldane in children below the age of 2 years have not 
been established, 

ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled studas involving more 
than 2,400 patients who received Seldane, provides information on adverse experence incidence for 
periods of a few days up to six months. The usual dose in these studies was 60 mc twice daily, but in 
a small number of patients, the dose was as low as 20 mg twice a cay, or as highras 600 mg daily 

In controlled clinical Studies using the recommended dose of 60 mg b.i.d., the inadence of reported 
adverse effects in patients receiving Seldane was similar to that reported in aatients receiving 
placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent of Patients Reporting . 
Controlled Studies* |All Clinical Studies** 


Seldane Placebo Control Seldame Placebo 











Adverse Event N-781 N-665 N-626'"* | Me N=1478 | 
| Central Nervous System | | 
Drowsiness 90 8.1 18.1 8s 82 
Headache 63 74 38 15.£ 11.2 
Fatigue 29 0.9 9.8 4t 3.0 

| Dizziness 14 11 1.0 15 12 
Nervousness 0.9 02 0.6 1.7 1.0 
Weakness 0.9 0.6 0.2 0E 0.5 
Appetite Increase 0.6 0.0 0.0 0E 0.0 


Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress, 
Nausea, Vomiting, 














Change in Bowel habits) 46 3.0 27 T£ 54 

Eye, Ear, Nose, and Throat 

| Dry Mouth/Nose/Throat | 23 18 3.5 4E 31 

Cough | 09 02 05 25 17 
Sore Throat 05 03 05 3.2 16 
Epistaxis 0.0 0.8 02 0. 

Skin 
Eruption (including rash 
and urticaria) or itching | 10 {7 1.4 1E 20 





* Duration of treatment in "CONTROLLED STUDIES" was usually 7-14 DAYS 
** Duration of treatment in "ALL CLINICAL STUDIES" was up to 6 months. 
*** CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chlorpheniramine (189 patients), 
Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been reserved which irzlude arrhythmias 
(ventricular tachyarrhythmia, torsades de pointes, ventricular fibriliation), hypotersion, palpitations, 
and syncope. In controlled clinical trials in otherwise normal patients with rhinits, at doses of 60 
mg b.i.d. small increases in QTc interval were observed. Changes of this magrtude in a normal 
population are of doubtful clinical significance. However, in another study (N-23 patients) at 300 
mg b.i.d. a mean increase in QTc of 10% (range -4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms, 

In addition to the more frequent side effects reported in clinical trials (See Tabl), adverse effects 
have been reported at a lower incidence in clinical trials and/or spontaneously daring marketing of 
Seldane tnat warrant listing as possibly associated with drug-administratior. These include 
alopecia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, contesion, depression, 
galactorrhea, insomnia, menstrual disorders (including dysmenorrhea), musculoszeletal symptoms, 
nightmares, paresthesia, photosensitivity, seizures, sinus tachycardia, sweatine, tremor, urinary 
frequency, and visual disturbance 

In clinical trials, several instances of mild, or in one case, moderate transaminase elevations were 
seen in patients receiving Seldane. Mild elavations were also seen in placebe treated patients. 
Marketing experiences include isolated reports of jaundice, cholestatic hepatitis and hepatitis. In 
most cases available information is incomplete. 

OVERDOSAGE 

Information concerning possible overdosage and its treatment appears in Full Preseibing Information 
DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older 

Product Information as of July, 1990 

MARION MERRELL DOW INC. 

Prescription Products Division 

Kansas City, MO 64114 


| Original Article 


Glyoxylic Acid in the Study of Autonomic Innervation 
in the Gerbil Cochlea 
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€ The autonomic innervation of the inner ear has been in- 
vestigated earlier, yetquestions concerning the origin, func- 
tion, extent, anc distribution of sympathetic nerves in the co- 
chlea stil! remain unanswered. This study investigates the ex- 
tent and distribution of adrenergic nerves in the cochlea. 
Our procedure combines the glyoxylic acid method of cat- 
echolamine fluorophore identification with rapid dissec- 
tion, decalcification, and whole-mount slide preparation 
techniques to topographically trace the adrenergic innerva- 
tion of the cochlear infrastructure. We have demonstrated 
that perivascular adrenergic innervation extends beyond the 
immediate branches of the modiolar artery and reaches into 
radiating arterioles. These findings also suggest the possibil- 
ity of segmental regulation of cochlear blood flow. 

(Arch Otolaryngol Head Neck Surg. 1992;118:413-416) 


| 


C ^ blood flow is often considered a major causal 

factor in fluctuant sensorineural and sudden hearing 
loss. Vaseactive drugs are frequently administered to 
treat these conditions, although little direct evidence ex- 
ists concerning their actions on cochlear microcirculation. 
Investigations of the effect of the sympathetic nervous 
system on cochlear blood flow strongly implicate it as a 
mechanism of regulation.’ The distribution of adrenergic 
nerves in the cochlear microcirculation, therefore, needs 
thorough examination if rational pharmacologic strategies 
of vascular manipulation are to be developed. 

Several problems have historically prevented more 
comprehensive study of the adrenergic nervous system 
and its cochlear ramifications. Most techniques for the 
identification of catecholamine-containing axons are com- 
plicated, multi-step procedures using aldehyde-based 
chemicals to condense catecholamines in situ and pro- 
duce fluorescent compounds or fluorophores. The histo- 
logic procedures involved in these techniques are equally 
complex, often requiring stringent control to produce 
consistent sections for observation. In addition, few of 
these procedures have been adapted for whole-mount 
tissue specimens, and even fewer have been adapted for 
use on the cochlea, which requires microdissection and 
decalcification. 

The formaldehyde gas method of catecholamine fluo- 
rophore identification of Falck et al* has been the primary 
technique used to localize central and peripheral stores of 
catecholammes. This technique permits identification of 
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perivascular innervation on the labyrinthine artery? and 
its immediate modiolar branches.*? 

The glyoxylic acid (GA) condensation technique of cat- 
echolamine fluorophore production was developed as in- 
vestigators explored ways to increase fluorophore inten- 
sity and to reduce the variables and complexities inherent 
in the Falck et al procedure. The GA procedure is widely 
accepted as a rapid, reproducible, and highly sensitive 
method for the fluorescent visualization of catechola- 
mines.’ However, to our knowledge, the GA technique 
has not been used to study adrenergic innervation of the 
inner ear. 

This study seeks to integrate this sensitive technique 
with cochlear decalcification and microdissection tech- 
niques to produce intact specimens for the topographic ob- 
servation of adrenergic nerves. Primarily, though, the in- 
vestigation tracks these nerves to clearly discern the limit 
of perivascular adrenergic innervation in the cochlea. 


METHODS 


Twenty-eight Mongolian gerbils (50 to 65 g) were anesthetized 
with a 1:1 mixture of ketamine hydrochloride and xylazine hy- 
drochloride (20 mg/mL) at a dose of 0.1 mL/100 g. After trache- 
ostomy, the internal jugular veins were isolated bilaterally and 
the abdominal aorta was cannulated for perfusion. Heparin so- 
dium (1.0 U/1.0 g) was infused systemically threugh the cannula 
and allowed to circulate for 3 minutes. Both internal jugular 
veins were then incised and a cold (2 to 4°C) solution of 2% gly- 
oxylic acid, 0.5% paraformaldehyde, and 40 mmol/L magnesium 
chloride in phosphate buffer (at a pH of 7.4) was injected retro- 
gradely into the abdominal aorta. A total volume of 150 mL was 
infused over 120 seconds. Cochleae were rapidly removed en 
bloc and placed in ice cold GA solution. The oval and round 
windows were then excised and additionally perfused locally 
with additional GA solution. After a 30-minute incubation 
period, the cochleae were placed in a GA solutian (4°C) contain- 
ing 10% disodium edetic acid (EDTA) for decalcification. Co- 
chleae and control tissue were dissected in this solution for about 
20 to 40 minutes. The tissue was identified, placed on a slide, and 
dried for 5 minutes using a warm stream of air. The specimens 
were covered with light, nonfluorescing, mineral oil and placed 
in a 100°C oven for 10 minutes to develop the fluorophore. The 
slides were then coverslipped and examined under a microscope 
(Leitz Orthoplan, Wild, Herrbrugg, Switzerland) equipped for 
epifluorescence microscopy. The fluorescence system included 
a 200-W mercury lamp, a BG 12 excitation filter, and 460- to 
530-nm barrier filters. 

Gerbils were separated into four groups (five animals per 
group). Group 1 animals were perfused intra-arterially and 
locally with GA. Group 2 (negative control) animals were 
processed as above except that the solution was replaced with 
phosphate buffer (at a pH of 7.4). Group 3 animals were treated 
with 6-hydroxydopamine to deplete endogenous stores of cate- 
cholamines. The animals received four intramuscular injections 
over 8 days at a dosage of 250 mg/kg dissolved in a 0.2% ascor- 
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Fig 5 


Fig 6 











Fig 1.— Diagram of the cochlea indicating approximate location of 
tissues photographed from the zone of convolutions, the intersca- 
lar septum, and related figures (Figs 2 through 7). 





Fig 2.— Photograph of the modiolar artery ( x 25). 


bic acid solution. They were killed 24 hours after the final injec- 
tion and processed identically to group 1. Group 4 animals also 
underwent chemical sympathectomy with a single intramuscu- 
lar injection of reserpine at a dose of 10 mg/kg in 0.2% ascorbic 
acid solution. They were killed 18 hours after injection and pro- 
cessed exactly as group 1. 

Samples of “control” tissue (mesentery and pial arteries) were 
processed en parallel with the cochleae from each animal. This 
was done to evaluate the GA reaction and to confirm the results 
obtained from each treatment and experiment. 


RESULTS 


Figure 1, a diagram of the cochlea, is included as a ref- 
erence to better illustrate spatial relationships between 
the areas discussed in this study (Figs 2 through 7). Co- 
chleae from group 1 contained numerous fluorescent 
varicose axons emitting the blue-green light characteristic 
of GA-induced fluorophores. These axons were more lu- 
minous than the adjacent, noncatecholamine-containing 
tissue. An extensive network of sympathetic nerves 
enveloped the spiral modiolar artery (Figs 2 and 3) and its 
primary branches (Fig 4). Adrenergic innervation ex- 
tended into the proximal portions of the interscalar sep- 
tum and the osseous spiral lamina (Fig 5). Perivascular 
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Fig 3.— Photograph of the modiolar artery ( x 50). 





Fig 4.— Photograph of the primary branches of the modioler artery 
(x 25). 





Fig 5. — Photograph illustrating adrenergic innervation of the second 
turn of the interscalar septum ( x 25). 


innervation in these areas extended beyond a narrow 
band of tissue referred to as "the zone of convolutions" 
(Fig 6). This region is distinguished by its unique serpen- 
tine pattern of arterioles that often interconnect to form 
archadic loops.* Nerves in this zone were usually single 
fibers (Fig 7) and frequently independent of the surround- 
ing blood vessels. 
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Fig 6.— Photograph showing single adrenergic fibers in the osseous 
spiral lamina ( x 50). 





Fig 7.— Negative control; branches of the modiolar artery after 
injection of Evans biue and posttreatment with 6-hydrox- 
ydopamine. Smoeth muscles (arrows) are visible as darker bands in 
arterioles (X25). 


—_—— WT Venules 


Radiating 
Arterioles 


Gy 


Zone of 
Convolutions 


Fig 8.—Rendering of the interscalar septum depicting the zone of 
convolutions. 


No adrenergic filaments were located in the spiral lig- 
ament; however, within the stria vascularis, discrete foci 
of greenish yellow catecholaminelike fluorescence were 
observed periodically. Positive control tissue (pial and 
mesentery) always exhibited dense patterns of adrenergic 
innervation both along the arteries and between vessels 
(Figs 8 and 9) 
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Evans blue ( x 25). 





Fig 10.— Photograph of a section of the mesentery showing exten- 
sive sympathetic nerve innervations. 


Negative controls (groups 2 through 4) did not show 
any fluorescence in the ear, the mesenterv, or the pial 
vessels. Negative controls of cochlear microvasculature 
are demonstrated in Figure 10. This figure also clearly 
demonstrates the presence and distributicn of smooth 
muscle in cochlear arterioles and also shows that smooth 
muscle is proximally continuous and becomes interrupted 
as it extends to the periphery, where single or groups of 
smooth muscle are visible. Spacing of some smooth- 
muscle groups may explain why the fluorescent varicos- 
ities in the distal portion of the cochlear artemoles become 
distally spaced (Figs 5 and 6). Group 3anima:s, pretreated 
with 6-hydroxydopamine, showed progressive systemic 
manifestations of sympathectomy. Initially. the animals 
exhibited a sympathomimetic response, inclading exoph- 
thalmus, piloerection, and irritability. They then demon- 
strated progressive sympatholitic reactions. The deple- 
tion of catecholamines and the subsequent loss of vascular 
tone severely reduced their ability to withstand the stress 
of the procedure. Three animals from this group died 
during surgery. These animals were completely devoid of 
GA-induced fluorescence in all cochlear and mesentery 
tissues observed. Group 4 animals, treated with reser- 
pine, had results similar to those in group 3. One of the 
five animals had a small amount of residual fluorescence 
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remaining in the mesentery, but none of the animals had 
demonstrable fluorescence in either ear. 

Our observations confirm that perivascular adrenergic 
innervation extends from the modiolar artery to its 
immediate branches. We further document adrenergic 
innervation in the osseous spiral lamina and the intersca- 
lar septum beyond the zone of convolution. The chemi- 
cally sympathectomized animals did not produce any 
GA-induced fluorophores, indicating significant suppres- 
sion of catecholamines or the destruction of CA- 
containing tissue. These findings confirm our assertion 
that the nerve innervation observed in group 1 is adren- 
ergic innervation. 


COMMENT 


For many years, investigators have examined the 
role of sympathetic innervation in cochlear microcircu- 
latory control in different experimental animals (eg, 
guinea pig, rabbit, and cat).^*^ However, no one has 
studied the distribution of adrenergic innervation in 
gerbil cochlear vessels, the model that has become one 
of the most frequently used for the study of hearing. 
Maintenance and regulation of cochlear circulation are 
essential to cochlear function and hearing. Many au- 
thors have documented how vascular changes in the 
cochlea lead to sudden deafness." Extensive vascular 
systems in the cochlea have been described in great 
detail by Axelsson et al." The effect of vasoactive 
agents, including those affecting autonomic systems in 
the cochlear blood flow, have been documented by 
Snow and Suga,” Carrasco et al,* and Ohlsen et al.” 
This study complements physiological findings from 
our earlier work in localizing receptors in radial arteri- 
oles, which constricted after interarterial administration 
of a- and a,-adrenoceptor agonists." 

Histologic analysis using the Falck et aP formaldehyde 
gas technique has documented sympathetic innervation 
as far as the labyrinthine artery and its immediate modi- 
olar branches. However, available studies demonstrate 
that there is autonomic innervation distal to this point and 
that it appears to consist of nerves predominantly inde- 
pendent of the microcirculation.? Also, the more distal 
radiating arterioles exit the modiolus and remain encased 
in bone. These problems make routine histologic prepa- 
rations inadequate to process the tissue. 

Glyoxylic acid condensation, combined with microdis- 
section and whole-mount preparation, enables develop- 
ment of catecholamines without diffusion from their an- 
atomic location. Glyoxylic acid rapidly converts various 
catecholamines and indolamines to highly fluorescent 
compounds. We chose a modified version of the GA 
technique for its adaptability to whole-mount tissue 
preparations. ^ In particular, the systemic perfusion of GA 
allowed us to increase the sensitivity of the reaction by 
introducing it to the more distal bony regions of the co- 
chlea. In early trials, 2% GA alone was used as the per- 
fusion solution, without the addition of 1% paraformal- 
dehyde. However, experiments performed using GA in 
combination with paraformaldehyde produced a greater 
intensity of fluorescence. This finding may be attributable 
to the fixative properties of the paraformaldehyde de- 
creasing migration of minute quantities of catecholamines 
present in the perivascular plexi," as well as paraformal- 
dehyde's intrinsic ability to generate catecholamine fluo- 
rophores. 
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CONCLUSIONS 


This study confirms our hypothesis that sympathetic 
innervation of cochlear microvessels extends beyond the 
immediate branches of the modiolar artery to :he radiat- 
ing arterioles of the interscalar septum and the osseous 
spiral lamina. We have localized adrenergic innervation in 
these tissues beyond a region of vascular loopmg known 
as the zone of convolutions. Innervation in thes zone ex- 
tended to the radiating arterioles and all the adjacent tis- 
sue. Administering reserpine and 6-hydrox: dopamine 
eliminated the production of GA-induced fluorophores, 
indicating that noradrenergic fibers and thei- stores of 
catecholamines were effectively blocked. Our findings 
implicate the modiolar artery and also suggest that the 
regulation of the blood flow extends distally from the ra- 
diating arterioles. This leads to an additional aypothesis 
that segmental regulation of blood flow may exist in each 
cochlear turn. 


The following suppliers provided materials for this study: glyox- 
ylic acid, Sigma Inc, St Louis, Mo; mineral oil, Sigma; microscope, 
Leitz Orthoplan, Wild, Heerbrugg, Switzerland; edetic acid, Sigma; 
paraformaldehyde, Fisher Scientific Co, Pittsburgh, Pa: xylazine hy- 
drochloride (Rompun), Haver-Mobay Corp, Shawnee, Kan; ket- 
amine hydrochloride (Ketaset), Aveco, Fort Dodge, Ia: and heparin 
sodium (Heparine), Elkins-Sinn Inc, Cherry Hill, NJ. 
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€ Opinion remains divided over the advisability of tissue 
expansion in previously irradiated skin. We examined the 
properties of, and complications associated with, tissue ex- 
pansion in previously irradiated rabbit scalps. Irradiation 
injury was produced using fractionated roentgen rays, with 
a total dese of 5000 cGy over a 5-week interval. Following 
a 20-week convaleseence interval, expansion was incre- 
mentally conducted over 4 weeks. Monitored parameters 
included cutaneous perfusion as indicated by fiberoptic 
dermofluorometry, intraluminal pressure, linear surface 
gain, and. area of surface necrosis. The incidence and sever- 
ity of complications, including surface necrosis, were 
significantly higher among irradiated animals. Furthermore, 
the overlying skin of irradiated animals demonstrated a sig- 
nificantly decreased compliance and measurable area gain. 
Given the inferior expandability and higher tendency to- 
ward complications with contemporary expansion tech- 
niques im previeusly irradiated skin, alternate reconstruc- 
tive options are preferable in this setting. 

(Arch Otolaryngol Head Neck Surg. 1992;118:419-426) 


the more recently introduced reconstructive meth- 


ods designed to remedy skin and soft-tissue defects.'^ As 
a relatively new procedure, various potentially beneficial 
applications fortissue expansion continue to undergo ex- 
ploration. These include the role of tissue expansion in 
reconstructive procedures involving irradiated regions. 
Modern high-energy radiation delivery systems, along 
with improvements in dosage fractionation, now permit 
high levels of ionizing radiation to be delivered to subcu- 
taneous targets, with a lesser dose to the intervening 
skin.^^ This is an advantage over the era of orthovoltage 
radiation, where treatment plans were literally dictated by 
the limits of skin tolerance. Except for primary skin ma- 
lignanciesor subcutaneous primaries that actually involve 
the skin, this form of radiation delivery has become obso- 
lete. These advances have had their greatest clinical im- 


T" expansion continues to gain popularity as one of 
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pact in the form of a dramatically reduced incidence of 
chronic surface ulceration complications and a generally 
healthier and less fragile appearance to the rehabilitated 
skin, following routinely administered doses (50 to 75 Gy) 
in cases of the head and neck tumors. Consequently, the 
need for reconstructive and/or extirpative surgical proce- 
dures in minimally altered, but previcusly irradiated, skin 
fields is likely to increase. These visible improvements 
might be expected to be associated with a similar im- 
provement in the surgical tolerance cf these tissues com- 
pared with skin irradiated by an earlier and more injuri- 
ous technique. However, urgency to bring the benefits of 
sophisticated reconstructive modalities such as tissue ex- 
pansion to such patients should not proceed without 
careful analysis of the morbidity of the procedure in this 
setting. In an effort to document the response to tissue 
expansion after irradiation, we compared the outcome in 
normal and in previously irradiated rabbit scalps. 


MATERIALS AND METHODS 
Study Design 

A total of 40 adult New Zealand white rabbits were used in the 
study. Animals were randomly assigned to one of the four ex- 
perimental groups: (1) irradiation followed by expansion, ie, 
+R+E; (2) irradiation followed by expander insertion without 
inflation, ie, R-E; (3) no irradiation with expansion, ie, -R+E; 
and (4) no irradiation with expander insertion without inflation, 
ie, -R-E. 


Rabbit Scalp Irradiation 


Twenty rabbits (+R+E [n - 10] and +R-E [n 7 10]) underwent 
irradiation. Since the study was designed to measure any differ- 
ences in the expansion properties and tolerance of skin damaged 
by chronic irradiation, radiation preceded all surgical interven- 
tion. Radiation dosimetry, fractionation, and the convalescence 
interval between radiation exposure and surgery were inten- 
tionally designed to closely replicate presently used radiothera- 
peutic methods and clinically encountered situations. Animals 
were irradiated 5 days per week for 5 weeks, and a 4-month pe- 
riod was allowed for complete recovery of acute cutaneous reac- 
tion to the radiation and to allow the skin to develop evidence 
of chronic radiation damage. 

The irradiated region was centered between the anterior au- 
ricular attachment in the midline of the scalp and included a 
4.0 X 8.0-cm area. Animals were restrained in a lead-covered im- 
mobilizing chamber that permitted horizontal calvarial align- 
ment and exposure and protection of vital organs separate from 
the irradiated field. 

The radiation source consisted of an orthovoltage roentgen 
machine (Maxitron 300, General Electrics, Fairfield, Conn). 
Roentgen rays of 300 kV (20 mA) were delivered through a 
2.0-mm copper filter at 100 cGy/min for 1.8 minutes over a skin 
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to source distance of 25 cm. A total of 20 doses were given as five 
daily doses per week over an interval of 5 consecutive weeks for 
a total dose of 5000 cGy. Phantom ionization analysis verified the 
accuracy of the dosimetry and indicated a surface dose equal to 
approximately 50% of the mid-plane dose for the 4.0 x 8.0-cm 
field. Using a conversion factor of 1.3 to account for both the 
lower energy levels but higher surface-to-target dose ratio for 
orthovoltage compared with megavoltage delivery systems, the 
dosimetry schedule was designed to yield a degree of chronic ir- 
radiation skin damage typically following a 5500- to7000-cGy tu- 
mor dose delivered with supervoltage equipment. 

Following irradiation, animals were observed for a 4-month 
period prior to surgical placement of expanders, at which time 
cutaneous biopsy specimens obtained from irradiated and con- 
trol animals were analyzed to verify the extent of chronic radi- 
ation injury. 


Tissue Expansion 


A tissue expansion model using rabbit scalp skin was studied 
and developed in cadaveric specimens and considered appro- 
priate for the purposes of the study. Firm lateral calvarial attach- 
ment of the rabbit scalp and the rigid backing provided by the 
skull ensured that the expansile forces were applied to the skin 
organ. Also, growth within the expanded region over the 
expansion interval is not a significant factor in the head of the 
adult rabbit. j 

Animals were anesthetized using ketamine mixed with xyla- 
zine in a 9:1 ratio and injected into the lateral thigh. Nonirradi- 
ated rabbit scalps were prepared by electrical clipping followed 
by chemical depilation (Nair, Procter and Gamble Co, Cincin- 
nati, Ohio) to achieve total hair removal. Using an orthoplast 
template, a grid consisting of 1 x 1-cm squares was permanently 
tatooed in the dermis, using a vented tuberculin syringe and 
needle (25 Ga) combination. Using aseptic technique, a 4-cm 
transverse incision was made through the skin and underlying 
panniculus carnosis muscle of the posterior part of the neck. 
Working anteriorly in the subcutaneous tissues overlying the 
pericranium, blunt dissection developed a scalp pocket just ad- 
equate to accommodate the dimensions of the expander. Prior to 
prosthesis insertion, the pocket will be copiously irrigated and 
hemostasis achieved by electrocautery. Benzathine penicillin G 
(40000 U/kg) was routinely administered preoperatively and 
daily for 3 days postoperatively. 

A 100-mL rectangular tissue expander (McGhan Medical Cor- 
poration, Santa Barbara, Calif), approximately 4.0 x 6.0 cm in di- 
mension and with a remote filling port, was subcutaneously po- 
sitioned and centered between the supraorbital rims and 
auricular attachments to the skull. This ensured placement of the 
expander entirely beneath the field of maximal irradiation injury. 
The filling port was placed in the midline, caudal to the insertion 
incision, which was closed with nylon sutures and staples: All 
animal groups had an initial 20 mL of sterile water injected in 
the expander to remove all creases and folds in the prosthesis 
(Fig 1). 

Following a 2-week healing period, +R+E (n=10) and -R+E 
(n=10) animals had 20 mL of sterile water added to their 
expanders every 4 days to a total volume of 140 mL (six injections 
plus 20-mL starting volume). The +R-E and -R-E control 
animals received no additional expander inflations, but they 
were similarly monitored. 


Manometric and Surface Area Gain 
Analysis of Expansion 


A mercury manometer connected to a butterfly catheter, 
three-way stopcock, and the injection syringe was used to record 
intraluminal prosthesis pressures at the three following time in- 
tervals: immediately before (IB), immediately following (IF), and 
2 hours following (2HF) each incremental injection (Fig 2). Elec- 
tronic digital calipers (Mitu Toyu Inc, Chicago, Ill) were used to 
measure intertattoo distances in both sagittal and coronal planes 
in the skin overlying the expander, following each injection. 
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Fig 1.—Fiberoptic dermofluorometric assessment ef cutaneous 
perfusion on the rabbit scalp. 


Dermofluorometric Assessment of Cutaneous 
Blood Flow Durinq Expansion 


The skin immediately overlying the expansion zone was moni- 
tored by fiberoptic dermofluorometry (Diversatronics Inc, 
Broomall, Pa) before and after each expander inflation. In vitro cal- 
ibration of the dermofluorometer yielded a nearly linear relation- 
ship between dermofluorometry (DF) readings and fluorescein con- 
centrations ranging from 1 x 10° to 1 x 10° g/mL at 2-0 mV. Simul- 
taneous reference readings were taken from a skin patch on the 
flank. Background cutaneous fluorescence was measured before 
each injection of the dye. Sodium fluorescein (1.5 mg/kg) wes then 
injected intravenously via an ear vein, using a 22-gauge butterfly 
catheter, and DF readings were recorded at 10 minutes after injec- 
tion. A ratio of the DF reading recorded for the scalp relative to that 
measured at the same time for the control region y:elded the cal- 
culation of a dermoviability index (DVI)’ as follows: 


DVI = [Scalp DF Reading (10 min) 
— Scalp DF Reading (Pre-Dye Inject) 
[Reference DF Reading (10 min) 
— Reference DF Reading (Pre-Dye Inject)] 


The DVI was measured for each of the six expander inflations 
at IB, IF, and 2HF time intervals. Uninflated control subjects 
were similarly measured (Fig 3). 


Monitoring of Complications 


The incidence and quantity of surface cutaneousnecrosis were 
monitored throughout the expansion process. The area of 
necrosis demonstrated by individual animals was traced on 
plastic sheeting, preceding each successive expansion, and later 
quantitated by means of Doppler planimetry. Cther observed 
complications attributable to the expansion precess were re- 
corded for incidence and severity. 


Histologic Analysis 


The extent of chronic irradiation damage was analyzed by light 
microscopy following standard hematoxylin-eosin, Masson tri- 
chrome, and elastin von Gieson stains. All biopsies were 
performed 4 months following irradiation, at the time cf surgi- 
cal insertion of the prostheses. 


Statistical Analysis 


All numerical data were analyzed using a stat stical software 
package (CSS Data Analysis System, Statsoft, Tulsa, Okla) and 
plotted with a scientific graphics program (Sigraa Plot, Jandel 
Scientific, Corte Madera, Calif). Values were expressed and 
compared as means for each group for a given parameter at a 
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Fig 2.— Freshly inserted tissue expander on the rabbit scalp, con- 
taining a baseline volume of 20 mL. 


given time interval. Variance in monitored parameters attribut- 
able to treatment group assignment was examined using a fixed 
effects model (model Ij two-way analysis of variance (ANOVA).° 
The significance of selected post-hoc comparisons was deter- 
mined using Scheffe': method with a P<.05 criterion.’ Regres- 
sion analysis permitted the detection of significant changes in 
dependent parameters within treatment groups over the dura- 
tion of the expansion schedule. 


RESULTS 
Complications Accompanying Irradiation 


Durimg the course of the 4 weeks of irradiation, several 
complications were observed (Table 1). The majority of 
morbidity resulted from mucosal inflammation within the 
upper aerodigestive tract, which caused several animals 
to stop water and/or pellet consumption. Other animals 
experienced suppurative otorrhea as the result of eusta- 
chian tube dysfunction. Despite supportive care includ- 
ing subcutaneous fluid or electrolyte and antibiotic ad- 
ministration, mortality as a result of an intracranial 
extension of suppurative otitis resulted in one animal. 

By the third week following the completion of irradia- 
tion, alopecia within the irradiated field was extensive. 
Other less obvious alterations to the gross visible appear- 
ance of the skin included scattered areas of pigmentation 
and telangiectasia formation. 


Microseopic Analysis of Irradiation Skin Injury 


Scalp biopsy specimens collected at the time of tissue 
expander insertion were studied microscopically to assess 
the degree of histologic damage that had developed 4 
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Fig 3.—Experimental apparatus permitting simultaneous inflation 
and transluminal pressure monitoring. 


months following irradiation (Fig 4). Irradiated specimens 
demonstrated the following alterations: (1) hyperkeratosis 
and acanthosis; (2) hypertrophic epidermis exhibiting 
nearly total destruction of rete peg architecture; (3) an 
edematous dermis lacking adnexal structures (eg, hair 
follicles or sebaceous glands) due to replacement by 
swollen, irregularly staining collagen bundles; and (4) 
obliterative fibrosis of deeper vascular structures and ab- 
normal dilation of blood carrying channels near the stra- 
tum malpighii. 


Manometry 


Mean transluminal pressures measured at IB, IF, and 
2HF time intervals demonstrated marked differences in 
the compliance of the previously irradiated scalps com- 
pared with control scalps. Differences were especially 
obvious at the IF data and worsened as expansion 
proceeded (Fig 5, top). The IF pressures for +R+E 
animals steadily increased, never reaching a plateau 
compared with control animals that made early increases 
but seemed to reach a steady state of abou! 50 mm Hg for 
the mean IF pressure through the last three expander in- 
jections. The capacity to permit pressure normalization, 
as signified by decreases in the 2HF and subsequent IB 
pressures (4 days later), was significantly different 
(P<.05) between +R+E and -R+E animals over expander 
injections 5 and 6 (Fig 5, bottom). 


Dermofluorometry 


Alterations in the mean DVI were also recorded at IB, IF, and 
2HF time intervals and paralleled those observed for intralu- 
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Table 1.— Overall Complication Incidence 


Experimental Group* 


TR-E 
(nz 10) 


=—R+E 
(n= 10) 


—-R-—E 
(n — 10) 


+R+E 
(n=10) 


Complication 


Accompanying radiation 
Otitis media 
Brain abscess 
Dehydration 
Cachexia 
Death 
Subtotal 
Accompanying expansion 
Minor 
Exposure 
conjunctivitis 
Paw scratch 
trauma 
Expander 
migration 
Major 


Cutaneous 
necrosis 
Pocket 
infection 
Insertion 
wound 
dehiscence 
Expander 
extrusion 
Death 


Subtotal 
Total 


*See “Study Designation" section for experimental group desig- 
nations. 


minal pressure. The most dramatic differences between the 
+R+E and -R+E groups occurred with the IF values, which 
for certain +R+E scalps dropped to levels indicative of 
ischemia (Fig 6, top). While temporary reduction in the blood 
flow was documented for -R--E animals through mild declines 
in the IF DVI values, the 2HP values all adequately normalized 
such that a significant variation from the IB values remained 
undetected throughout the expansion schedule. Alternately, 
the +R+E animals, particularly late in the expansion schedule, 
experienced marked decreases in the DVI values that re- 
mained significant even at 2 hours after expansion. As with 
intraluminal pressures, normalization of the DVI in the hours 
and days following inflation was significantly retarded, partic- 
ularly as the expansion schedule proceeded (Fig 6, bottom). 


Surface Area Gain and Necrosis Measurement 


Intertatoo distance changes were measured in sagittal 
and coronal planes, following each expander inflation (Fig 
7). The +R+E animals demonstrated a gain in linear di- 
mension in the overlying skin that was statistically signif- 
icant compared with that from control subjects following 
inflations 5 and 6. However, linear expansion was sig- 
nificantly less than that observed for the -R+E group in 
both sagittal and coronal planes following inflations 4, 5, 
and 6. 

Tracings of the region of cutaneous surface necrosis 
overlying the expander demonstrated a significantly 
higher mean area of necrosis among the +R+E animals 
(P<.05). This complication was consistently seen within 
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the irradiated group undergoing expansion (Fig 8 and 
Table 2). 


COMMENT 


Tissue expansion in previously irradiated skin has met 
with varied clinical success, particularly in the head and 
neck, and resulted in conflicting recommendations. 4109-15 
To specifically evaluate the relative tolerance of previ- 
ously irradiated skin for the process of tissue expansion, 
we designed this study such that it (1) accurately repli- 
cated the chronic irradiation skin injury consistent with 
that typically accompanying currently used clinical meth- 
ods, (2) centered the expansion forces entirely within a 
previously irradiated skin field, and (3) directly compared 
the incidence of complications and a variety of objective 
parameters associated with expansion of these tissues 
compared with similarly treated normal skin. 

Tissue expansion is a complicated and unique form of 
surgical stress that makes extraordinary demands on the 
vascular and cellular replication capacities of the skin or- 
gan. Earlier experiments studying normal skin have 
demonstrated that a favorable outcome necessitates both 
active and passive adjustments by skin to sustained and 
incrementally applied expansion forces.!*1* 

Normal skin exposed to a constant tensile force will re- 
spond through peripheral displacement of intercellular 
fluid and ground substance and a parallel realignment of 
the stromal network of elastin and collagen fibers. The 
result is a measurable thinning and lengthening of the 
overlying tissues, with an attendant surface area gain and 
a reduction in the resting tension level.!^?" The protective 
significance of this passive tensiometric response is a 
gradual normalization of temporarily attenuated surface 
blood flow in skin suddenly subjected to a constant ten- 
sion. 

Through a prolonged and incremental application of 
expansion forces, normal skin demonstrates a stimulation 
epidermal mitotic activity, fibroblast replication, and col- 
lagen production. Austad et al” and Francis and Marks,” 
using tritiated thymidine labeling techniques in guinea 
pig skin undergoing a prolonged course of expansion, 
demonstrated a higher replication rate among epidermal 
basillar cells. Using random flaps and radioangiographic 
methods, Cherry et al? suggested that the increased via- 
bility of random flaps in expanded skin compared with 
that in control subjects was attributable to capsular 
development and the accompanying increase in subcuta- 
neous vascular density. Obviously, a constructive appli- 
cation of tissue expansion depends not only on a healthy 
resting condition of the skin organ, but also on à favorable 
tensiometric status and a considerable margin of circula- 
tory and cell replication reserve. 

An undesirable outcome following the application of 
tissue expansion in previously irradiated tissues might be 
anticipated based on light microscopic analysis of our ir- 
radiatec biopsy specimens and established data concern- 
ing the histomorphologic alterations and the secondary 
functional impairments associated with chronic radiation 
skin injury.??*? Skin recovering from radiation exposure 
experiences a slow, but progressive and abnormal, dep- 
osition of structurally aberrant collagen that largely re- 
places normal adnexal structures, fat, and muscle. This 
phenomenon tends to increase the thickness and rigidity 
of the skin organ to a degree dependent on a number of 
factors, including the total surface dose, the fractionation 
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Fig 4.— Light micrographs of scalp biopsy specimens demonstrating obvious irradiation damages existing prior to initiating surgical place- 
ment of the prosthesis aad expansion. Left, Nonirradiated subject (hematoxylin-eosin, x 100). Right, 4 months after fractionated irradiation 
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Fig 5.— Top: Mean intraluminal pressures immediately following in- 
flation for nonirradiated,—R-- E (shaded bars), and previously irradi- 
ated, +R+E (open bars), animals undergoing expansion. Bottom, A 
comparison of intraluminal pressure normalization between +R+E 
(squares) and -R+E (circles) animal groups occurring over the last 
three expander inflations. Asterisk indicates difference between 
groups (P<.05). 
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schedule, and the time following delivery. With high ra- 
diation doses, this hyalinization process can actually ac- 
count for measurable dermal contraction, a parameter 
used by previous investigators to gauge the severity of 
experimentally induced chronic radiation skin injury.°”° 
Over the time frame im which surface area changes were 
monitored in this exoeriment, surface contraction re- 
mained insignificant; however, the deleterious influence 
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Fig 6.— Top, Mean dermoviability index (DVI) immediately follow- 
ing inflation for nonirradiated, -R+E (shaded bars), and previously 
irradiated, +R+E (open bars), animals undergoing expansion. Bot- 
tom, A comparison of DVI normalization between +R+E (squares) 
and -R+E (circles) animal groups occurring over the last three ex- 
pander inflations. Asterisk indicates significant difference between 
groups (P<.05). 


of dermal fibrosis on the expandability of the overlying 
skin became obvious during the course of expansion, as 
volumes well tolerated by control animals resulted in ex- 
traordinarily high intraluminal pressures. 

Alterations to subcutaneous and dermal vascular struc- 
tures are similarly cumulative over time and include a re- 
duction in vascular density through fibrotic luminal oblit- 
eration combined with gross dilation of surviving vascular 
channels.?7? In addition to structurally apparent changes, 
radiation damages probably interfere with vasoregulatory 
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Fig 7.— Mean intertattoo distance changes during expansion mea- 
sured in sagittal (top) and coronal (bottom) planes on the skin sur- 
face. Asterisk indicates significant difference between irradiated 
(+R+E), and nonirradiated (— R--E) animal groups (P<.05). See 
"Study Design" section for detailed explanation of symbols. 


mechanisms controlling the distribution and shunting of 
blood between deep and superficial or variably ischemic 
regions during stress.” The result of radiation exposure is 
some inevitable reduction in the circulatory capacity of the 
skin that, when severe, results in spontaneous surface 
necrosis. Less extensive subclinical alterations limited to 
the microscopic level may only be manifested as surface 
ischemic necrosis following traumatic or surgical stress.” 
In this study, the potential for compliance alterations in 
the irradiated skin to account for significant ischemic 
complications was presumably enhanced by compro- 
mises preexisting in the radiation-damaged vasculature. 
This was particularly apparent in the middle of the 
expansion schedule where intraluminal pressures well 
tolerated in control animals precipitated substantial sur- 
face ischemia in several irradiated rabbits. In the latest 
phases of the expansion schedule, the reduced compli- 
ance of the irradiated tissues appeared to have assumed 
primary significance, as it is unlikely that even skin of 
normal vascular density and regulatory capacity could 
have sustained the extraordinary pressures over the du- 
rations observed without significant secondary ischemic 
complications. 

The detrimental alterations in tissue compliance were 
probably not exclusively attributable to the primary irra- 
diation damages. During the course of the expansion, the 
larger amount of surface necrosis observed among irradi- 
ated animals further reduced the net compliance of the 
tissues overlying the expander. Necrotic zones quickly 
transformed into firm inelastic plaques that only in- 
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Fig 8.— Mean surface necrosis area as calculated by planimetry for 
all experimental groups over the duration of the expansion sched- 
ule. Asterisk indicates significant differences between irradiated 
(+R+E) and nonirradiated (—R+E) animal groups (P<.05). See 
“Study Design" section for detailed explanation of symbols. 


creased in area through added peripheral necrosis. This 
phenomenon, in certain irradiated animals, contributed 
to a self-perpetuating trend toward progressively higher 
transluminal pressures resulting from successive infla- 
tions that then resulted in further necrosis. 

Fluorescein perfusion monitoring has been described as 
a highly reliable means of assessing tissue perfusion in 
both normal and previously irradiated skin. Introduced 
clinically as an intraoperative tool for determining ulti- 
mate tissue necrosis by Lange and Boyd" in 1943, 
fluorescein injection has since found valuable use in eval- 
uating surgically created flaps in the head and neck? and 
in the breast.” Goode and Linehan? have reported on the 
value of intraoperative fluorescein circulation to predict 
ultimately nonviable edges of previously irradiated cervi- 
cal skin flaps prior to surgical closure. 

The fiberoptic dermofluorometer has been recognized 
for its increased sensitivity for detecting an intact cutane- 
ous capillary perfusion in high-risk tissues.’ Previous in- 
vestigators have advocated the use of fiberoptic dermo- 
fluorography as a reliable means for objectively monitor- 
ing cutaneous circulation during tissue expansion” and in 
skin flaps created in previously irradiated skin.” 

Monitoring of dermofluorographic indexes in this 
study permitted the objective identification of changes in 
the perfusion of irradiated and nonirradiated skin as the 
result of expansion. Among irradiated animals, observed 
increases in surface necrosis closely correlated with de- 
creases in perfusion resulting from elevations in intralu- 
minal pressure. 

The detrimental influence of mechanical tension on the 
perfusion characteristics of normal skin has been demon- 
strated previously. The data for unirradiated animals 
consistently demonstrated the temporary nature of the 
suppression of cutaneous perfusion, which normalized in 
paraliel with intraluminal pressures, thereby signifying 
adaptation by the skin organ to constantly applied forces. 
The relatively rapid normalization of fluorescence indexes 
has previously been found to be a prerequisite for 
uncomplicated expansion in an experimental model.” 

A comparison of perfusion reduction accompanying 
expansion within the irradiated group revealed two sig- 
nificant aberrations. First, the magnitude of immediate 
perfusion reduction grew dramatically, particularly as the 
schedule progressed. The enhanced fibrosis and thick- 
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ness of the overlying skin obviously increased the 
pressure-volume relationship of the scalp pocket. Second, 
the pronounced resistance to the applied forces was 
reflected in the increasing duration over which perfusion 
reduction was maintained. During the later phases of the 
expansion schedule, when contributions to surface area 
gain made by cellular division are known to be at a max- 
imum, preexisting impairments in cell division resulting 
from radiation are likely to have been exacerbated by the 
relative ischemic status maintained in the tissues. In 
summary, the deleterious influence of previous irradia- 
tion on the precess of tissue expansion is probably attrib- 
utable to a number of separate factors (Fig 9). 

The degree of chronic radiation incurred by any organ 
is known to be directly proportionate to the total dose ad- 
ministered, the radiation source, and dose-volume rela- 
tionships.” Modern "skin-sparing" radiotherapeutic reg- 
imens, primarily through the use of higher energy 
(megaveltage) delivery systems and fractionation tech- 
niques, have impressively reduced the degree of clinically 
observed alterations to skin overlying deeper subcutane- 
cus targets. Theoretically, these refinements might be ex- 
pected to have similarly moderated the resulting reduc- 
tion in functional tolerance of the rehabilitated skin for 
various forms of surgical stress. This is precisely the basis 
for recently renewed interests in the use of essentially 
“norma!”-appearing, but previously irradiated, skin in 
various reconstructive procedures, including tissue ex- 
pansion 3,35,40,4 

Radiation oncologists have previously noted that the 
gross visible appearance of previously irradiated skin is an 
unreliable indicator of the dose tolerance of this organ for 
second radiotherapeutic trials.” Similarly, the observa- 
tions from this study underscore the hazards associated 
with underestimating the occult effects of previous irra- 
diation on the dynamic expandability of skin. Our model 
of chronic radiation injury successfully replicated modern 
clinical radiation methods in approaching, but not ex- 
ceeding, the resting tolerance of the skin organ. Among 
irradiated, but unexpanded, rabbits, we observed an in- 
significant amount cf surface contraction and virtually no 
surface necrosis exclusively attributable to radiation dam- 
age. The rather obviously detrimental effects of radiation 
became apparent only after the skin organ was subjected 
to the added stresses of the expansion process. 

Many factors not specifically addressed in this study 
possiblyaccount for the widely disparate results observed 
from clinical attempts to expand previously irradiated 
human skin, including varying radiation doses and dose 
scheduling or selected anatomic sites and the placement 
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Fig 9.—Scheme suggesting possible factors detrimentally influenc- 
ing the outcome of tissue expansion in previously irradiated skin 
compared with normal skin. 


of the expander relative to the zone of radiation injury. 
The detrimental effects of chronic irradiation damage re- 
sulting from a given dose are known to vary according to 
anatomic site because of such factors as surface tangenti- 
ality, the degree of adiposity, and yet-undefined factors 
among individuals.???! The decline in the compliance of 
tissues damaged by chronic irradiation is probably related 
to the dosage and/or its chronicity. We specifically de- 
signed our radiation model to have maximal clinical 
applicability, but it is theoretically possible that a lower 
dose or a different convalescence interval might have re- 
sulted in a more “normal” response to the process. In ad- 
dition, the incidence of complications might have been 
reduced through a reduction in injection volumes or an 
increase in the interval separating expander inflations. In 
selected animals among the irradiated group, surface ne- 
crosis had so extensively reduced the remaining viable 
skin available for use in the form of a flap that the primary 
purpose of expansion was obviously defeated. Others? 
have used fiberoptic dermofluorography experimentally 
as a means of conducting expansion while minimizing is- 
chemic complications, but the beneficial role of this tech- 
nique in reducing tissue expansion-related complications 
in high-risk settings such as previous irradiation remains 
unexplored. Unfortunately, even if lower ischemic mor- 
bidity was achievable through a less aggressive expansion 
pace, based on the findings from our data, such modifi- 
cations would probably not have improved the negligible 
degree of measurable surface area gain achievable within 
the irradiated field. 
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CONCLUSION 


We are unaware of any previous investigation directed to- 
ward a controlled comparison of the relative expansion per- 
formance between previously irradiated and normal skin. 
Using a model designed to replicate the visual and histologic 
alterations apparent in skin after a course of modern radio- 
therapy, we have demonstrated a significantly different tol- 
erance for tissue expansion between normal and previously 
irradiated skin fields. Despite a radiation dose and technique 
that minimally altered the visible appearance of the skin, the 
detrimental effect of the radiation, nevertheless, manifested 
in the form of a significantly depressed dynamic skin com- 
pliance and comparatively higher levels of ischemia that 
were slow to normalize. In addition, the development of sur- 
face necrosis may initiate a detrimental cycle of decreasing 
compliance and increasing ischemia that worsens as the ex- 
pansion schedule proceeds. We suspect that these observa- 
tions are secondary to qualitative and quantitative effects of 
radiation on the connective-tissue components, vasculature, 
and cell replication capacity of the skin organ. These data re- 
flect a negligible gain in surface area in the overlying tissue 
at the expense of considerably increased morbidity. There- 
fore, the application of contemporary tissue expansion 
methods completely within radiation-damaged skin fields 
deserves further animal experimentation prior to wide- 
spread clinical implementation. 
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Clinical Note 


Facial Paralysis due to Benign Parotid Tumors 


Nikolas H. Blevins, MD; Robert K. Jackler, MD; Michael J. Kaplan, MD; Roger Boles, MD 


€ On rare occasions. facial paralysis associated with a pa- 
rotid tumor need no: denote malignancy. We present two 
cases in which, contrary to appropriate conventional wis- 
dom, facial paralysis resulted from benign mixed tumors. 
Each patient presented over 8 years following primary sur- 
gical excision. In neither patient was a mass palpable, and 
facial paralysis was the sole sign of recurrent disease. Each 
patient had been followed up for several months with a 
presumptive diagnosis of Bell's palsy prior to discovery of 
recurrent tumor by radiologic imaging. In each case, at op- 
eration the tumor was found to infiltrate the temporal bone 
via the stylomastoid foramen. Facial paralysis presumably 
resulted from extrinsic compression of the facial nerve. 
These two cases add to the few previous reports of facial 
paralysis due to bemgn parotid gland tumors. 

(Arch Otolaryngol Head Neck Surg. 1992;118:427-430) 


E acial paralysis associated with a parotid gland tumor 

classically denetes malignancy. Numerous clinical 
series have established the ominous significance of the 
seventh cranial nerwe dysfunction and have perpetuated 
its appropriate use as one of the most reliable clinical cri- 
teria for paretid masignancy.'^ We recently encountered 
two patients in whom, contrary to conventional wisdom, 
facial palsy resulted from benign neoplasms. 


REPORT OF CASES 


CASE 1.—A 59-year»old white woman was referred with the 
diagnosis of unresolving Bell's palsy. She had a 4-year history of 
gradually progressive left facial spasm. The spasms were of short 
duration, and occurred almost hourly. Over the last 6 months, 
she developed a gradually increasing left facial paresis. Relevant 
medical history incluced a left superficial parotidectomy for a 
pleomorphic adenoma 8 years before presentation. She made an 
uneventiul recovery and was neurologically intact. 

Examination revealed a grade 3/6 left facial paresis with rela- 
tive sparing of the forehead and eye. The remainder of the cra- 
nial nerves were normal. No masses were palpable in the parotid 
bed or neck. Results of otologic and audiologic examinations 
were normal. A magnetic resonance imaging scan demonstrated 
an enhancing 3 x 2-cm mass in the left infratemporal fossa that 
extendec into the temporal bone (Fig 1). High-resolution com- 
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puted tomography revealed irregular temporal bone destruction 
involving the lower mastoid air cell system, withepartial destruc- 
tion of the descending fallopian canal. The middle ear and otic 
capsule were normal. 

At operation a large tumor was found in the infratemporal 
fossa that invaded the temporal bone via the stylomastoid 
foramen region and circumferentially involved the descending 
facial nerve. The intratemporal portion of the tumor was 
removed via an intact canal wall mastoidectomy that spared 
auditory function. The involved portion of the facial nerve 
was resected with the tumor specimen. Normal nerve was 
encountered proximally at the level of the posterior semicir- 
cular canal and distally at the terminal branches well beyond 
the pes anserinus. A split sural nerve graft was used for 
immediate reconstruction. Histologic examination confirmed 
the presence of a recurrent pleomorphic adencma. There was 
no evidence of malignant transformation or infiltration of 
facial nerve by tumor. There was dense scar tissue surround- 
ing both tumor and nerve, and intrafascicular fibrosis. The 
patient was offered, but declined, postoperative radiation 
therapy. At 16 months follow-up the patient showed no evi- 
dence of disease and had partial recovery of facial function in 
the lower division. 

CASE 2.—A 62-year-old Chinese man was referred with 
persistent dense left facial paralysis and the diagnosis of unre- 
solved Bell's palsy. Eight years previously, he had undergone a 
left parotidectomy for a pleomorphic adenoma. The tumor sur- 
rounded the facial nerve in the region of the stylomastoid fora- 
men. Postoperatively, the patient had normal facial nerve func- 
tion and remained asymptomatic for 8 years. Prier to referral, he 
experienced a 4-month period of gradually progressive left facial 
weakness accompanied by involuntary twitching of the eyelid 
and cheek. Over the next 3 months, this progressed to complete 
paralysis. Physical examination revealed a grade 6/6 left facial 
palsy, a well-healed Blair incision, and no palpable masses in the 
parotid bed or neck. A computed tomographic scan showed 
subtle erosion of the temporal bone in the area of the stylomas- 
toid foramen. A magnetic resonance imaging scan demonstrated 
extensive tumor involving the stylomastoid foramen, the parotid 
gland, and the infratemporal fossa (Fig 2). 

Surgical exploration revealed a 2 x 0.7 x 0.5-cm tumor in the 
infratemporal fossa that penetrated the mastoic process of the 
temporal bone in the region of the stylomastoid foramen. The 
facial nerve was exposed via an intact canal wall mastoidectomy 
and was found to be markedly swollen in its lower descending 
portion. A total left parotidectomy was performed, along with 
infratemporal fossa dissection. The involved portion of facial 
nerve was excised and a greater auricular nerve graft was used 
for immediate reconstruction. Pathologic evaluation confirmed 
the diagnosis of recurrent pleomorphic adenoma with no evi- 
dence of malignant transformation. There was scarring around 
both tumor and nerve, as well as intrafascicular tibrosis. The pa- 
tient received 55 Gy of postoperative radiation therapy. At latest 
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Fig 1.— Sagittal (left) and axial (right) magnetic resonance images from patient 1, illustrating a recurrent mixed tumor af the parotid gland 
(X) invading the temporal bone near the stylomastoid foramen. Tumor has circumferentially involved the distal facial nerve (arrow). 





Fig 2.— Left, Sagittal magnetic resonance image demonstrating a recurrent mixed tumor of the parotid gland (X) in patient 2. Horizontal (up- 
per arrow) and vertical (lower arrow) facial nerves are uninvolved. However, intratemporal tumor impinges on the dista! descending nerve. 
Right, Coronal computed tomographic scan of patient 2, illustrating osseous erosion in the region of the stylomastoid foramen (arrow). 


follow-up 7 months postoperatively, he showed no evidence of 
disease but his seventh nerve had yet to recover function. 


COMMENT 


In the evaluation of a parotid gland mass the clinical 
signs that classically denote malignancy are local invasion 
of adjacent structures, the presence of metastatic lesions, 
and ipsilateral facial nerve dysfunction.? Although con- 
siderable evidence exists to confirm the strong association 
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of facial paresis, paralysis, and/or spasm with malignant 
parotid gland tumors, facial nerve dysfunction accompa- 
nying a parotid mass does not invariably indicate the 
presence of malignancy. 

Cases of parotid gland tumors reviewed by Frazell' (877 
cases), Beahrs et aP (760 cases), and BardwilP? ( 153 cases) 
all demonstrated palsy occurring only in conjunction with 
malignancy. In 1972, Eneroth* reviewed 2158 cases of pa- 
rotid gland neoplasms and found no instances of facial 
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nerve dysfu : ction in the 1780 patients with benign 
tumors. Of the 378 patients with malignant parotid gland 
tumors, 46 (12%) demonstrated some degree of palsy. 
Notably, the presence of facial paralysis was an indicator 
of distant metastatic disease. Among those patients with 
paralysis, 77% had clinically detectable metastatic dis- 
ease, compared with 27% in those patients with normal 
facial function. A similarly significant difference in 10- 
year survival was apparent: no survival in those with 
palsy and 33% in those without palsy. Other reviews have 
confirmed the grim prognosis of facial nerve involvement. 
A multi-institutional study by Eneroth* in 1977 found 14% 
of the 1029 patients reviewed who had parotid gland ma- 
lignancies also had facial weakness, and only 9% of them 
survived 5 years. In 1975, Spiro et al’ found a 14% 5-year 
survival rate in 43 patients with malignancy and seventh 
nerve involvement. 

A comprehensive review of the literature revealed only 
eight additional cases of benign neoplasms accounting for 
facial palsy (Table). In no case was the facial nerve actu- 
ally invaded by tumor; palsy resulted instead from 
extrinsic mechanical forces on the nerve, producing either 
compression or stretch. An expanding lesion encroaching 
on the facial nerve will produce compression if the nerve 
is confined by surrounding structures, as by the fallopian 
canal. An expanding lesion will cause stretch if the facial 
nerve is allowed to elongate, as it may in its extratempo- 
ral portion. Microscopically, mechanical and ischemic 
disruptien oecur in both compression and stretch, since 
they originate from a similar extrinsic deforming force. 
Malignant tumors may produce facial paralysis via the 
same extrinsic mechanisms or by directly infiltrating the 
nerve.*^ | 

Sunderland” described three stages of facial nerve 
compression. Stage 1 occurs when epineural veins be- 
come occluded, leading to venous congestion in intrafas- 
cicular capillaries and subsequent rise in intrafascicular 
hydrostatic pressure. The disruption of normal pressure 
gradients and resulting ischemia produce a reversible 
nerve dysfunction. With prolonged compression injury 
progresses to stage 2, in which endothelial damage allows 
extravaseular leakage of protein, causing intrafascicular 
edema. Fluid may be trapped within the impermeable 
perineurium, establishing a “miniature closed compart- 
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Ten Cases of Facial Palsy due to Benign Parotid Gland Tumors 


Patient Data 
| Fa TAB. ke OT ae rit. 
Histologic Findings 


Mamakos et al,", 1977 9/M Pleomorphic adenoma 0.5 Temporal bone invasion/compression 

La Ventura and Moore,” 

1969 70/F Pleomorphic adenoma 2,9 Stretch 

Cimorra et al,'^ 1972 55/M Pleomorphic adenoma 3 Stretch 

Papangelou and Alkalai," 

1982 | 76/M Oncocytoma 2.5 Stretch 

Ward and Hendrick,” 1950 41/F Pleomorphic adenoma >10 Hemorrhage/stretch 

Lesser-and Spector,” 1985 75/M Warthins 5 Inflammation/stretch 

Whillis et al,” 1989 60/F Warthins 6 Inflammation/stretch 

Delozier et al,” 1989 72/F Warthins E Inflammation/stretch 

Present case Pleomorphic adenoma 3 Temporal bone invasion/compression 
Pleomorphic adenoma 2 Temporal bone invasion/compression 


Size, cm Presumed Mechanism 














ment syndrome."! The pressure on surrounding nerve 
fibers is sufficient at this stage to halt normal axonal 
transport. Progressive ischemia results in segmental de- 
myelination and scattered axonal disruption and degen- 
eration. At stage 3, increasing pressure obstructs arterial 
flow leading to permanent dysfunction. Fibroblasts mi- 
grate and proliferate in the proteinacious edema fluid, 
eventually transforming the normal nerve into a fibrous 
cord. 

In our cases, we propose that facial nerve injury 
resulted from direct extension of tumor into the fallopian 
canal via the stylomastoid foramen. It is likely that each 
patient’s tumor was initially incompletely resected at the 
stylomastoid foramen, leading to recurrence that as- 
cended into the temporal bone and subsequently com- 
pressed the facial nerve. A similar mechanism was 
proposed by Mamakos et al"? in the presentation of a 
9-year-old boy with facial weakness from a primary pleo- 
morphic adenoma. The facial nerve is particularly vul- 
nerable in its mastoid segment because (1) of the tight 
confines of the canal (fascicles occupy 30% to 50% of ca- 
nal space”); (2) of the well-developed perineurium, which 
can both transmit external compression to the intrafascic- 
ular structures and also prevent the egress of edema fluid; 
and (3) the arterial supply is largely dependent on a 
branch off the stylomastoid artery? that is at risk for com- 
pression by tumor in the area of the stylomastoid fora- 
men. 

A segment of nerve that is rigidly fixed is particularly 
vulnerable to injury when an adjacent segment is sub- 
jected to stretch. This is true even if the stretch occurs 
without the acuity needed to produce mechanical discon- 
tinuity. As seen in acoustic neuroma patients, the por- 
tions of the vestibulocochlear and facial nerves most at 
risk are those tethered at the porus acousticus, while the 
more proximal nerve gradually deforms in the cerebello- 
pontine angle.'* In our cases, an analogous injury may 
have contributed to facial nerve dysfunction. Distal 
branches were stretched by the infratemporal tumor, 
while the nerve trunk was held fixed by bone and tumor 
in the region of the stylomastoid foramen. Several stud- 
ies have presented cases of facial paralysis in which the 
extratemporal branches of the facial nerve were progres- 
sively deformed by slow-growing benign neoplasms.'* 
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Gaisford et al? reported facial weakness from a progres- 
sively enlarging parotid cyst. It is possible that in these 
cases the neurologic lesion occurred at an adjacent area of 
nerve that was tethered by surrounding structures such 
as the stylomastoid foramen. 

In 1950, Ward and Hendrick”? presented a woman who 
had had a "grapefruit-sized" pleomorphic adenoma for 17 
years without consequence, until local trauma produced 
rapid tumor expansion and facial paralysis. When the tumor 
was excised, recent hemorrhage was evidenced, not the ma- 
lignant transformation that had been suspected. A similar 
case was presented by Wilkie and White," in which hemor- 
rhage into a benign parotid cyst in the absence of neoplasia 
produced rapid seventh nerve deformation and palsy. The 
probable mechanism in these cases was a conduction block 
followed by axonal and connective tissue disruption. This 
hasbeen shown to occurin the rapid elongation of peripheral 
nerves.! When the facial nerve is allowed to gradually elon- 
gate and adapt to an extrinsic mass, however, it generally 
does so without impaired function. This tolerance explains 
the normal facial nerve findings usually seen in massive be- 
nign parotid tumors. 

In three other patients with facial palsy caused by be- 
nign neoplasms, local inflammation from infection or tu- 
mor necrosis appears to be a cofactor in precipitating 
weakness.?'?? Each of these patients had a histologic di- 
agnosis of Warthin's tumor, a tumor type predisposed to 
cystic and inflammatory degeneration. Parotid abscesses 
have also been reported to inhibit facial nerve function.? 
Inflammation may act synergistically with the effects of 
extrinsic compression by adhering nerves to adjacent 
structures and preventing adaptive elongation or defor- 
mation. Inflammatory mediators may also directly pre- 
cipitate ischemia via microvascular thrombosis, edema 
formation, and possibly neurotoxic effects. 

Both of our patients were referred with the diagnosis of 
unresolving idiopathic facial palsy (Bell’s). Although the 
physicians were aware of the history of parotid gland tu- 
mor, in each case this was understandably discounted as 
the tumor had been of a benign type, many years had 
passed since it had been removed, and there was no pal- 
pable evidence of recurrence. This experience emphasizes 
the need to rigorously exclude other possible causes of 
facial palsy before making the diagnosis of Bell’s palsy. As 
noted by Jackson et al,” the onset of slowly progressive 
palsy beyond 3 weeks, the lack of resolution after 6 
months, and the presence of facial hyperkinesia are all 
suggestive of a potential neoplastic cause. 

Although facial weakness associated with a parotid 
gland tumor remains a reliable indicator of malignancy, it 
is important for the clinician to be aware that, on rare oc- 
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casions, facial nerve dysfunction may result from benign 
disease. 


We are grateful to William Dillon, MD, for his review of the radio- 
graphic images, Richard Davis, MD, and Alfred Yamamoto, ML, for 
their review of the pathology slides, and to Denise Hodges for her 
editorial assistance in the preparation of the manuscript. 
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Carotid Artery 


Presentation With Lower Cranial Nerve Palsies 
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e Spontaneous dissections of the internal carotid arteries 
are uncemmon but are not rare. They constitute a fairly 
common cause of ischemic stroke in young patients (young 
in terms of the age at which strokes generally occur). The 
common presenting manifestations are (1) unilateral head- 
aches followed after a period of delay by focal cerebral is- 
chemic symptoms or (2) unilateral headaches and ipsilateral 
incomplete Horner's syndrome. These may or may not be 
associated with subjective or objective bruits. In rare 
instances, spontanecus dissections of the internal carotid 
arteries may presen! as lower cranial nerve palsies and 
cause dvsphonia, dysarthria, dysphagia, and numbness of 
the throat. Affected patients may initially present to the 
otolaryngologist or be referred to one. This article describes 
eight patients with spontaneous dissections of the internal 
carotid arteries and lower cranial nerve palsies, and the 
pertinent literature is reviewed. 

(Arch Otolaryngol Head Neck Surg. 1992;118:431-435) 


Py: of the internal carotid arteries (ICAs) are pro- 

duced by penetration of circulating blood into the wall 
of the vessel. This may extend for various distances along the 
artery, often more distally than proximally. The intramural 
hematoma that is thus formed splits off the media and forms 
a false lumen. This may lie close to the intima and cause nar- 
rowing of the true lumen of the ICA, or sometimes it may 
expand toward the adventitia and cause an aneurysmal 
dilatation—a “dissecting aneurysm.” At times the intramu- 
ral hematoma may rupture back into the original arterial lu- 
men and create a "double lumen."! 

Some ICA dissections may occur spontaneously, whereas 
others oecur after definite head or neck injury. In spontane- 
ous dissections, the role of minor or trivial trauma such as 
coughing, straming, and abrupt or exaggerated neck move- 
ments has not been entirely excluded.? Some patients have 
evidence of primary arterial disease, which is thought to pre- 
dispose the vessel to-spontaneous dissection. 

Internal carotid artery dissections are uncommon but 
are not rare. The first case was reported in 1954.? Subse- 
quent sporadic reports were published. However, in the 
past twe decades, several reports and series have ap- 
peared in the literature, and clinicians and radiologists 
have become more familiar with the clinical and angio- 
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graphic features of this entity.*!° The common clinical 
manifestations include (1) unilateral headaches followed 
after a period of delay by focal cerebral ischemic symp- 
toms (transient ischemic attacks or stroke or both) or (2) 
unilateral headaches associated with ipsilateral incom- 
plete Horner's syndrome. The average age-of patients is 
the early 40s. Spontaneous ICA dissection is a common 
cause of stroke in young patients (young in terms of the 
age at which strokes generally occur). 

Because of the nature of the presenting symptoms, af- 
fected patients often present to or are referred to the neurol- 
ogist or neurosurgeon. In some patients, spontaneous ICA 
dissection may manifest with lower cranial nerve palsies and 
cause dysphonia, dysarthria, and dysphagia. Such patients 
may initially present to the otolaryngologist or be referred to 
one by the primary or consulting physician. 

In this article we describe eight patients with sponta- 
neous ICA dissections who presented with lower cranial 
nerve palsies. We also review the pertinent literature. 


REPORT OF CASES 


CASE 1. — A 57-year-old previously healthy woman noted abrupt 
onset of dysphagia and nasal regurgitation and, subsequently, de- 
velopment of dysphonia. A pharyngoesophageal diverticulum was 
suspected, but at surgical exploration one was notfound. The pa- 
tient was then referred to the Mayo Clinic, Rochester, Minn, 2 
months after the onset of symptoms. She had a flaccid dysphonia 
and weakness and fasciculations of the right side of the tongue. The 
right eye had been amblyopic since childhood. A small indentation 
at the level of the tracheopharyngeal muscle (noted on esophagos- 
copy) was dilated. She returned home and begar to complain of 
pain in the right jaw. Extraction of theright upper teeth did not help. 
Six months later she returned to our institution complaining also of 
right facial numbness. 

Neurologic examination showed mild right pterygoid and right 
tongue weakness, mild weakness of the right sterrocleidomastoid 
muscle, and a right carotid bruit and subjective sensory loss at the 
distribution ofthe first division of the right trigeminal nerve. Results 
of computed tomography (CT) of the head were normal. Electro- 
myographicexamination showed evidence of right trigeminal nerve 
involvement. Overall, the history and findings pointed to involve- 
ment of cranial nerves XII, XI, X, IX, and V. Arteriography showed 
dissection of the right ICA leading to occlusion just above the bi- 
furcation (Fig 1). No particular treatments were acvised. 

Seven months later the patient was hospitalized elsewhere for 
sudden decrease of vision in her amblyopic right eye. Arteriog- 
raphy showed that the ICA occlusion had not changed. Explo- 
ration of the carotid artery revealed that the occluded vessel ap- 
peared normal exteriorly, and no other lesions were seen. A 
treatment trial with prednisone did not help. Thewisual loss was 
concluded to be related to an ischemic optic neuropathy. Her fa- 
cial pain required analgesics. On follow-up her vision had not 
improved and there was pallor of the right optic disc. 
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Fig 1.— Case 1. Right carotid arteriogram showing occlusion of right 
internal carotid artery with "flamelike" configuration (arrow) result- 
ing from dissection of the internal carotid artery. 


CASE 2. — A 44-year-old previously healthy man noted tongue 
weakness associated with an unusual sensation of the left side 
of the tongue, drooping of the left upper eyelid, and dysarthria. 
Two days later he was hospitalized, and at that time left partial 
Horner's syndrome and paralysis of the left side of the tongue 
were noted. Results of CT of the head were normal. Arteriogra- 
phy showed narrowing of the left ICA. Anticoagulation therapy 
with heparin sodium and subsequently with warfarin sodium 
(Coumadin) was given. The patient's symptoms and signs grad- 
ually improved over 6 weeks. Three months later he was seen 
at the Mayo Clinic. 

Results of a neurologic examination were normal except for mild 
left ptosis and miosis. Dysarthria and paralysis of the left tongue had 
resolved. Results of a general medical examination were normal. 
Review of the patient's arteriograms showed a dissection of the left 
ICA extending from the C-2 level to the horizontal portion of the 
carotid canal. There was a high degree of stenosis. Intravenous dig- 
ital subtraction angiography showed residual stenosis related to the 
dissection. No aneurysms were seen. Administration of warfarin 
was discontinued and aspirin was given. 

CASE 3. — Left occipital and periauricular headache developed 
in a 41-year-old man. Two days later he experienced tongue 
weakness associated with dysarthria. During the next few days 
a mild dysphagia also developed, and, later, dysphonia and 
weakness of some of the muscles of the left shoulder developed. 
The patient's otolaryngologist noted a left vocal cord paralysis 
and manifestations of paresis of cranial nerves IX through XII on 
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Fig 2.— Case 3. Left carotid arteriogram demonstrating a loop of the 
cervical internal carotid artery just proximal to the base of the skull 
with an associated aneurysm (arrow); slight luminal irregularities of 
the artery can be seen proximal to the aneurysm. 


the left. Results of magnetic resonance imaging of the head and 
base of the skull were thought to be normal. The patient was 
subsequently referred to the Mayo Clinic. 

Examination showed flaccid dysarthria and dysphonia, devi- 
ation of the uvula to the right, deviation of the protruded tongue 
to the left, furrowing of the left side of the tongue, and decreased 
sensation of taste over the left posterior aspect of the tongue. The 
gag reflex was decreased on the left, and left vocal cord paraly- 
sis and mild weakness of the left sternocleidomastoid and trape- 
zius muscles were noted. Computed tomographic scans re- 
vealed an enhancing mass at the base of the skull on the left 
adjacent to the carotid canal and jugular foramen, and there was 
thickening of the neighboring carotid sheath. Arteriography 
demonstrated a dissection of the left ICA manifested by slight 
luminal irregularities from the C-2 level to the base of the skull 
and a 15-mm aneurysm at the skull base associated with a loop 
of the carotid artery (Fig 2). The remainder of the cervical and 
intracranial circulation was normal. 

On follow-up examination 1 month later the patient's voice 
and swallowing had markedly improved, and only a mild resid- 
ual dysfunction of cranial nerves IX through XII on the left was 
noted. Arteriography showed no change in the size or shape of 
the aneurysm, but the luminal irregularities of the ICA had re- 
solved. Antiplatelet therapy with aspirin and neurologic 
follow-up were recommended. 

CASE 4. — Left occipital headache, hoarseness, and dysphagia de- 
veloped in a 47-year-old man. He also had intermittent nausea and 
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light-headedness. He was found to be hypertensive and was treated 
with a diuretic for the hypertension and with analgesics for the 
headache. Dysphagia and dysphonia became pronounced, and 2 
weeks later, drcoping of the left upper eyelid was noted. Results of 
a head CT scan, metrizamide cisternography, and jugular venog- 
raphy were normal. Arteriography showed bilateral ICA disease. 
The patient was referred to the Mayo Clinic. 

Examination showed left Horner's syndrome, left vocal 
cord paralysis, and weakness of the tongue, palate, and ster- 
nocleidomastoid muscle on the left. The findings were those 
of involvement of oculosympathetic fibers and cranial nerves 
IX through XII on the left. Review of the patient's arterio- 
grams demonstrated bilateral dissections of the cervical ICAs 
at their distal portions. On the left there was luminal stenosis 
associated with a small dissecting aneurysm (Fig 3). On the 
right the ICA was dilated and tortuous and there was a small 
aneurysm. Results of vertebral angiography were normal. On 
surgical exploration, the clinically involved cranial nerves 
were grossly normal The patient began to show improve- 
ment. Within 2 months, the headaches resolved. The ptosis 
and the dysphonia completely disappeared within 8 months. 
The patient has remained asymptomatic 7 years after the 
onset of symptoms. Interestingly, his father also had sponta- 
neous ICA dissection." 

CASE 5.—A 40-year-old previously healthy woman noted 
sudden onset ef light-headedness, visual blurring, left upper 
extremity weakness and clumsiness, pronounced dysarthria, 
dysphagia, and trouble with chewing or moving the food in her 
mouth with hertongue; later, decreased sensation in her left side 
was noted. A head CT scan obtained the next day showed an 
area of mfarctien in the right posterior frontal region. 

When the patient was seen at the Mayo Clinic 10 days later, 
her symptoms had resolved and the results of her neurologic 
examination were normal. The lesion seen on head CT did not 
appear to explain the patient's initial pronounced dysarthria and 
dysphagia. Arteriography showed intimal irregularities with 
mild stenosis in the proximal right ICA; these findings were 
compatible with a resolving ICA dissection. The left carotid and 
the vertebral basilar systems were normal. The carotid artery 
dissection was concluded to have caused the cerebral infarction 
as well as the lower cranial nerve palsies, which led to the mixed 
clinical picture of unilateral lower cranial nerve palsies and con- 
tralatera! weakness and numbness. The patient was treated with 
dipyridamole as an antiplatelet agent. She had no further cere- 
bral ischemic events. 

CASE 6. — A 48-year-old man had sudden development of a left 
tempora! headache. In 10 minutes there was also pain in the left 
orbital-periorbital region and in the left posterior area of the 
neck. A milder pain was present in the right temporal region. 
Four days later weakness of the left side of the tongue associ- 
ated with dysarthria and numbness of the left side of the throat 
was noted. Arteriography demonstrated a dissecting aneurysm 
of the left ICA at the level of the C-1 vertebral body. The patient 
was treated with an anticoagulant (warfarin) and analgesics for 
the pain. 

Six weeks later, when the patient was first seen at the Mayo 
Clinic, the dysarthria and the throat numbness and tongue 
weakness on the left had resolved. Anticoagulation therapy was 
continued for another few months. Cerebral arteriography per- 
formed elsewhere, 8 months after the first study, showed no 
change in the appearance of the dissecting aneurysm. 

About 20 months after the dissection, the patient was reeval- 
uated at the Mayo Clinic. There were no new neurologic devel- 
opments. 

CASE 7. — A 48-year-old woman noted a sudden roaring noise 
and pain in the left ear and a kaleidoscopic flashing light in the 
left eye, particularly when she stood up. A left ptosis, weakness 
of the left side of the tongue, and mild weakness of the distal 
aspect ot the right lower extremity were also present. Arterio- 
graphy showed dissection of the left ICA manifested by a tapered 
and narrowed segmentof the artery high in its extracranial portion. 
The right carotid and vertebral arteries were normal. 
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Fig 3.— Case 4. Left carotid arteriogram demonstrating dissection of 
internal carotid artery, manifested by a small aneurysm (open 
arrowhead), stenotic segment distal to the aneurysm (arrow), and 
a fairly abrupt reconstitution of the lumen at the carotid canal. 


The patient was treated with warfarin. Speech returned to 
normal within 1 week. The left ptosis improvec and the weak- 
ness of the right lower extremity resolved. Six months later, the 
only abnormalities on neurologic examination were mild left 
ptosis and mild weakness of the right extensor hallucis longus. 
Carotid ultrasonography showed no flow within the left ICA, a 
finding consistent with occlusion. However, clinically the pa- 
tient was asymptomatic, had very minimal signs, and was back 
to full-time work as a secretary. No further investigation was 
recommended and anticoagulation therapy was discontinued. 

CASE 8.— A 48-year-old right-handed college professor had 
development of left facial weakness, dysarthra, a feeling of 
thickness of the left side of the tongue, left upper limb numb- 
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Source, y 


Lane et al,” 1980 
Bradac et al? 1981 


Havelius et al, 1982 
Goodman et al,” 1983 
Goldberg et al,'^ 1986 
Lieschke et al," 1988 
Waespe et al,'? 1988 
Bradac et al,” 1989 


Dal Pozzo et al,” 1989 


Panisset and Eidelman,” 1990 


Vighetto et al,” 1990 
Schievink and Limburg,? 1990 
Hess et al,” 1990 

Present series, 1991 


Cranial Nerve 


Summary of Reported Cases of Lower Cranial Nerve Palsies Related to Dissection of the Internal Carotid Artery* 
Sex/Age, y 


Headache 


Lt IX, XII 

Lt IX-XII 

Lt XII 

Rt IX-XII 

Rt XII 

Lt IX-XII 

Rt X, XII 

Lt IX-XII 

Rt X, XII 

Lt XII 

Lt XII 

Lt IX-XII 

Rt XI, XII 
Lt IX, X, XII 
Rt IX-XII 

Lt IX, X, XII 
Lt XII 

Lt IX, X, XII 
Rt IX-XII 

Rt IX-XII 

Lt XII 

Lt IX-XII 

Lt IX-XII 

Rt IX, X, XII 
Lt IX-XII 

Lt XII 

Lt XII 





*OSP indicates oculosympathetic palsy; Cl, cerebral ischemia; Lt, left; Rt, right; plus sign, present; and minus sign, absent. 


ness, a swishing noise in the right ear, and severe right-sided 
headache. He was referred to the Mayo Clinic. Neurologic 
examination revealed blindness of the left eye (dating back to a 
trauma at age 13 years), left ptosis, mild left hemiparesis, dys- 
arthria, and weakness of the left side of the tongue. There were 
no bruits. Head CT showed a low attenuation area high in the 
watershed zone of the right parietal region. Arteriography 
showed dissection of the right ICA in the neck above the carotid 
bifurcation and a dissecting aneurysm in the upper cervical por- 
tion of the left ICA. Weakness of the left side of the tongue and 
dysarthria were thought to be related to the left ICA dissection, 
and the other symptoms were thought to be due to the right ICA 
dissection. Anticoagulant therapy with warfarin was started. 

When the patient was rechecked 6 months later, he had no major 
problems and was working full-time. He reported that his speech 
sometimes slurred after long lectures. Neurologic examination 
showed residual mild left hemiparesis. Arteriography showed com- 
plete resolution of the right ICA dissection. On the left, however, 
the dissecting aneurysm had persisted. Warfarin therapy had been 
discontinued 1 week earlier and was not restarted. 


COMMENT 


Clinical and arteriographic features as well as the outcome 
in spontaneous ICA dissections have been described by us 
and by other investigators. ^*?? Clinically, headache is the 
most common manifestation.” This is often unilateral and 
focal and frequently occurs in the frontal, orbital, and peri- 
orbital regions. Sometimes there may be unilateral focal pain 
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deep in the ear, mastoid region, angle of the mandible, or 
temporal or occipital region." Contrary to what might be ex- 
pected, neck pain is much less frequent than headache. 
Other symptoms and signs, in decreasing order of fre- 
quency, include focal cerebral ischemic symptoms (transient 
ischemic attacks or stroke, or both), oculosympathetic palsy 
(incomplete Horner's syndrome manifested by ptosis and 
miosis but without a change in sweating of the face), bruits, 
neck pain, syncope, amaurosis fugax, scalp tenderness, 
neck swelling, dysgeusia, and lower cranial nerve palsies.” 
Occasionally, spontaneous ICA dissections may be asymp- 
tomatic and are detected incidentally during workup of 
spontaneous vertebral artery dissections or contralateral ICA 
dissection. Spontaneous ICA dissections are bilateral in 
about a third of patients. 

The common arteriographic features, in decreasing or- 
der of frequency, include luminal stenosis (often elon- 
gated, irregular, and tapered), abrupt reconstitution of 
the stenosed lumen (usually at the carotid canal), aneu- 
rysms, intimal flaps, slow internal carotid artery-middle 
cerebral artery flow, occlusion (often taperec to a point 
with a “flame shape” or “radish tail” configuration), and 
distal branch occlusions due to distal embolization.’ 

The most common clinical syndromes include (1) uni- 
lateral focal headaches followed after a period of delay of 
several minutes to a few weeks by focal cerebral ischemic 
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symptoms (transient ischemic attacks or stroke or both) 
and (2) unilateral headaches and ipsilateral oculosympa- 
thetic palsy. These may be accompanied by subjective or 
objective bruits. Sometimes the combination of these two 
syndromes is noted. Uncommonly, the spontaneous ICA 
dissections may present as lower cranial nerve palsies. 
Among some 120 patients with spontaneous ICA dissec- 
tions whom we have seen, the eight described herein 
presented with lower cranial nerve palsies. Only two of 
these patients (cases 5 and 7) also had focal cerebral 
ischemic ptoms in the distribution of the same vessel. 
Case 8 had bilateral ICA dissection and did have cerebral 
ischemic symptoms, but not in the distribution of the ar- 
tery ipsilateral to the lower cranial nerve palsy. Most of 
the patients actually presented with lower cranial nerve 
palsies, which in turn led to the referral to or consultation 
from an otolaryngologist. Sporadic cases of lower cranial 
nerve palsies related to ICA dissection have been reported 
in the past decade (Table).51*2« 

The mechanisms for symptoms and signs associated with 
carotid artery dissection have been postulated. Cerebral is- 
chemic symptoms may be embolic, caused by distal embo- 
lizationsrom thrombus within the false lumen or the dissect- 
ing aneurysm, or they may be hemodynamic, resulting from 
decreased blood flow related to narrowing of the lumen of 
the ICA. The oculosympathetic palsy results from involve- 
ment o! the periarterial sympathetic plexus by the arterial 
dissection. The Horner syndrome is incomplete in that the 
sympathetic fibers that accompany the ICA (internal carotid 
plexus) are involved, whereas the sympathetic fibers of the 
externa! carotid plexus that subserve sweating of the face are 
spared. The association of unilateral headache and face pain 
with carotid artery disease is also well known. By electrical 
stimulation of the wall of the carotid artery at its bifurcation, 
Fay? preduced ipsilateral head, neck, and face pain. The ex- 
act mechanism of the lower cranial nerve palsies, however, 
is less clear. Compression of the lower cranial nerves below 
the jugular foramen by the dissected carotid artery has been 
proposed as the mechanism by most investigators who have 
published reports on this subject. Cranial nerves IX through 
XII are located in the retrostyloid space immediately adjacent 
to the ICA. Lateral expansion of the ICA could compress 
these nerves. Because cranial nerves X and XII have the long- 
est anatomic relationship to the ICA, involvement of these 
nerves would be more common. Another proposed mech- 
anism has been compromise of an anomalous artery origi- 
nating frem the petrous or extrapetrous ICA in the neck and 
providing vascular supply to the nearby cranial nerves or 
compromise of an anomalously arising ascending pharyn- 
gealartery from the cervical ICÀ supplying the lower cranial 
nerves, | 

Despite their disconcerting arteriographic features, spon- 
taneous ICA dissections are associated with a good progno- 
sis. In our experience, more than 85% of patients have com- 
plete or excellent clinical recovery. We have not noted an in- 
stance of rupture of an extracranial ICA dissecting aneurysm 
or recurrence of dissection in the same vessel. On follow-up 
arteriography, 90% of the stenoses have completely or par- 
tially rescived and 63% of the aneurysms have resolved or 
become smaller. '°.!2 For spontaneous ICA dissections, no in- 
fallible method of management has emerged. This is an un- 
common disease, and, to our knowledge, there are no col- 
laborative or controlled studies. Immediate mortality from 
massive cerebral infarction and edema has been reported, 
but this oecurs uncommonly. Enthusiasm for a surgical ap- 
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proach has substantially decreased, owing in part to the 
usual extent of the process to the skull base and also because 
of the overall favorable prognosis in most patients treated 
conservatively. Some of the surgical approaches that have 
been tried include removal of intramural hematoma, resec- 
tion of the involved segment of the artery and interposition 
of vein graft, graduated dilation, ligation, and superficial 
temporal artery-to-middle cerebralartery bypass. One com- 
monly advocated and practiced approach has been antico- 
agulant therapy for 3 to 4 months followed by antiplatelet 
therapy fora similar period. Ifa residual dissecting aneurysm 
produces symptoms due to its mass effect (a most unusual 
occurrence), or if it becomes a source of embolization, it 
should be resected when technically possible. 
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Clinical Note 


NEUE OCULI qon uM o MEME a ———— 


Vertically Fused Tracheal Cartilage 


An Underrecognized Anomaly 


Andrew F. Inglis, Jr, MD; John Kokesh, MD; Joseph Siebert, PhD; Mark A. Richardson, MD 


e Anterior vertical fusion of the tracheal cartilages with 
normal pars membranacea is a rarely described tracheal 
anomaly. We report four cases of this anomaly, three asso- 
ciated with craniosynostosis syndromes and one with Gold- 
enhar's syndrome. The anomaly was documented at post- 
mortem examination in one case, both endoscopically and 
at tracheotomy in two cases, and endoscopically in one 
case. Documentation from gross postmortem photographs, 
photomicrographs, and intraoperative endoscopic photo- 
graphs is presented so that the anatomical aspects of this 
anomaly can be thoroughly understood and recognized. All 
four newborn patients developed recurrent lower respira- 
tory tract infections, reactive airway disease, and chroni- 
cally retained secretions attributable to this anomaly. Nei- 
ther tracheal stenosis nor stridor was encountered. In the 
three surviving patients, the infections grew less frequent 
and less severe in later childhood. These observations sug- 
gest that this tracheobronchial anomaly may be associated 
with a variety of craniofacial syndromes and may alter air- 
flow dynamics in a way that predisposes to retained secre- 
tions and chronic pulmonary disease. 

(Arch Otolaryngol Head Neck Surg. 1992;118:436-438) 


p with craniofacial anomalies commonly experi- 
ence respiratory distress. Nasopharyngeal constric- 
tion, choanal stenosis, and micrognathia are anatomical 
abnormalities associated with respiratory difficulty in 
these children. If birth is premature, infant respiratory 
distress syndrome, bronchopulmonary dysplasia, and 
reactive airway disease may also be present. Further con- 
tributing to these patients' pulmonary problems may be 
a difficult-to-recognize tracheal anomaly of anterior verti- 
cal fusion of the cartilaginous tracheal rings. A review of 
our patients with this tracheal anomaly reveals similar 
clinical manifestations. Because of difficulty in diagnosis, 
this may be an underrecognized anomaly. 
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REPORT OF CASES 


CASE 1.—A 2750-g term female was born wih obvious 
stigmata of Apert syndrome, including craniosynostosis, mid- 
face hypoplasia, and complete syndactyly of the hands and feet 
with broad first digits. She had immediate respiratory distress 
secondary to bilateral choanal stenosis. She underwent immedi- 
ate choanal dilation and stent placement, which was followed 
with postoperative right upper lobe pneumonia. Ske was even- 
tually discharged with stents in place. 

For the next 3 months the patient had continuous respiratory 
difficulties including chronic cough and retainec secretions, 
swallowing difficulties, apneic spells, and frequent stent ob- 
struction. She had two more hospital admissions associated with 
revision of her choanal stenosis. 

At 6 months of age she had an episode of regusgitatior, ap- 
nea, seizure, and cyanosis. Attempts at resuscitation were ulti- 
mately unsuccessful, and she died at 6.5 months »f age. 

Postmortem examination revealed multiple anomalies associ- 
ated with Apert syndrome. An unexpected finding was the 
nonsegmentation of the tracheal cartilage. Corona: section (Fig 
1) showed mild stenosis and a sheetlike pipe of cartilage. 

CASE 2.—A male was born at 30 weeks’ gestaticn with cran- 
iofacial abnormalities including left hemifacial mierosomia and 
anotia, cleft palate, micrognathia, and vertebral abnormalities of 
the thoracic spine. These findings were consistent with Golden- 
har’s syndrome (auriculovertebral syndrome). 

The patient required intubation and mechanical ventilation at 
birth. Although he was successfully extubated, he developed a 
severe Klebsiella pneumonia and required ventilation for an ad- 
ditional 30 days. The ensuing 4-month hospitalizaaon was com- 
plicated by gastroesophageal reflux, difficulty in feeding, and 
chronic pulmonary insufficiency with hypoxemim and carbon 
dioxide retention (capillary blood gas carbon dioxide level, 
90 mm Hg) due to both obstructive and restrictive components. 

When the patient was 8 months old, a respiratory syncytial 
viral pneumonitis led to respiratory failure and ventilator de- 
pendency. Bronchoscopy and a tracheotomy were performed at 
9 months, with findings of a normal-appearing pers membrana- 
cae, a dysmorphic carina (Fig 2), and a solid cartilaginous trachea 
without discrete rings. A vertical sliver of trachee was removed 
from the tracheotomy site for histologic examiration (Fig 3). 
Marked improvement in pulmonary toilet allowedweaning from 
the ventilator and eventual discharge. 

By the age of 20 months, the patient had developed steroid- 
dependent reactive airway disease. In spite of these difficulties, 
his pulmonary status improved sufficiently to alow attempted 
decannulation. At the age of 24 months, he underwent trache- 
oplasty to relieve suprastomal stenosis and was decannulated. 
Supplemental oxygen and steroids were still required. Over the 
ensuing 18 months there were frequent pulmoaary infections 
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Fig 1.— Case 7. Distal section of the trachea, showing the sheetlike 
nature oi tracheal cartilage. 





Fig 3.— Case Z Left, Photomicrograph of the solid anterior tracheal 
cartilage from «he specimen obtained at tracheotomy. Note the lack 
of segmentation. Right, Tracheal ring in age-matched normal sub- 
ject (hematoxylin-eosin). 


requiring hospitalization. Difficulty in clearing sputum is an on- 
gaing problem 

CASE 3.—A term male product of an uncomplicated preg- 
nancy was born with craniofacial and limb anomalies including 
brachycephaly and polysyndactyly. The findings were consis- 
tent with Apert syndrome. 

At the age of 4 months the patient underwent an anterior cal- 
varectomy. Difficulty in weaning him from the ventilator was 
encountered postoperatively because of persistent atelectasis. 
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Fig 2.—Case 2. Bronchoscopic view of dysmorphic carina, with a 
smooth tracheal wall and mildly stenotic right main stem orifice. 





Fig 4.—Case 3. Bronchoscopic view of dysmorphic carina and 
smooth tracheal wall. 


Following extubation, frequent suctioning and vigorous chest 
physical therapy were required to clear copious pulmonary se- 
cretions. Two months after the patient was discharged, he was 
readmitted because of lobar pneumonia. Inadequate clearing of 
secretions was again demonstrated. In addition, bronchodilators 
were required for reactive airway disease. Bronchoscopy was 
performed, revealing a normal pars membranacea but a cartilag- 
inous anterior trachea without ring segmentation and a dysmor- 
phic carina (Fig 4). 

By 2 years of age the patient had a history of multiple hospital 
admissions for pneumonia. Steroids and inhalers were required 
to control his reactive airway disease. Chest physical therapy 
was administered at home to clear secretions. 
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Fig 5.—A comparison of congenital cartilaginous tracheal anomalies 
viewed posteriorly: A, normal; B, the more commonly described 
complete tracheal ring anomaly; and C, anterior vertical fusion of 
the tracheal cartilage seen in our patients. 


CASE 4.—A term female product of a normal pregnancy was 
born with a malformed cranium with frontal bossing and tem- 
poral flattening. A nasogastric tube could not be passed bilater- 
ally. Five hours after delivery, intubation was required to estab- 
lish an airway. Extubation was later possible, and the patient 
soon began nursing without difficulty. A computed tomographic 
scan demonstrated craniosynostosis involving multiple cranial 
sutures, dilated ventricles, and bilateral choanal stenosis. The 
findings were consistent with a diagnosis of Saethre-Chotzen 
syndrome. 

Bronchoscopy and choanal dilation were performed at 1 
month because of recurrent regurgitation and respiratory dis- 
tress. A completely cartilaginous anterior trachea with a normal 
posterior membrane was observed. Further workup revealed 
free reflux with frequent aspiration. A gastrostomy tube was 
placed and the patient was maintained at home. 

At 10 months a ventriculoperitoneal shunt was placed for hy- 
drocephalus. The patient continued to demonstrate free reflux 
with aspiration. She had also developed obstructive sleep apnea. 
Pulmonary secretions were poorly cleared, and bronchodilators 
were required to control bronchospasm. A tracheotomy and 
fundoplication were performed at the age of 16 months. An in- 
traoperative examination of the anterior tracheal wall confirmed 
the presence of fusion of the tracheal rings. Improvement of 
pulmonary status was prompt. A bifrontal craniectomy at 24 
months addressed the craniosynostosis. Frequent suctioning 
and chest pulmonary therapy were necessary postoperatively. 

The patient was 3 years old at her last follow-up. There had 
been no pulmonary infections since the tracheotomy and antire- 
flux procedure. Her bronochospasm was well controlled with 
bronchodilators. 


COMMENT 


The anomaly of vertically fused tracheal cartilage is 
rarely explicitly described. Two recent reports described 
this anomaly in patients with craniosynostosis syn- 
dromes: Crouzon! and Pfeiffer.? To our knowledge, this 
is the first reported association of this anomaly with 
Goldenhar's syndrome. 
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Vertically fused tracheal cartilage is distinct from the 
anomaly of complete tracheal rings. In the latter the tra- 
cheal cartilage is segmented, but the normally C-shaped 
cartilage is fused posteriorly to form an O shape.” This 
is frequently associated with an hourglass stenosis of the 
trachea. This anomaly differs from anterior vertical 
fusion of the tracheal cartilage, as shown in Fig 5. 

The full physiologic significance of vertically fused tra- 
cheal cartilage has not been elucidated. The association of 
chronic respiratory infections in our patients leads us to 
speculate that the severe tracheal rigidity and mild 
tracheal stenosis alter airflow dynamics, leading to inef- 
fective cough and retained pulmonary secretions. This, in 
turn, leads to the clinical picture of wheezing, chronic 
bronchitis, and recurrent pneumonia. The presence of 
this anomaly may be obscured by other factors, such as 
nasopharyngeal stenosis, glossoptosis, and pulmonary 
problems associated with prematurity. None of our pa- 
tients is old enough to make firm predictions, but it ap- 
pears that the pulmonary status of the survivors is 
improving with time and that this anomaly will not be in- 
compatible with long-term survival. 

Diagnosing this anomaly is extremely difficult. The 
clinical picture is nonspecific, and endoscopic findings are 
subtle. The pars membranacea may be normal. The mu- 
cosal indentations made by tracheal rings are absent, and 
the carina is usually dysmorphic. The sheetlike appear- 
ance of the tracheal cartilage becomes obvious if a trache- 
otomy is performed, although one may be tempted to at- 
tribute this to fibrosis caused by “chronic tracheitis.” 

Because definitive diagnosis of this anomaly can be 
made only at tracheotomy or postmortem examination, 
and because the pulmonary complications can be treated 
successfully medically, the cases reported here may rep- 
resent only a small fraction of afflicted individuals. We 
have reviewed our registry of patients with craniosynos- 
tosis syndromes and have found several other patients 
with chronic pulmonary infections in whom we suspect 
this anomaly. When asked to evaluate a patient with 
craniofacial anomalies and recurrent respiratory infec- 
tions, the endoscopist should be alert to the possible 
finding of anterior vertical fusion of the tracheal cartilage. 
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Nausea, Vomiting 
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Pathologic Quiz Case 1 


Robert J. Weil, MD, Chicago, III 


A 82-year-old man noted a small, firm nodule over the 
left temporal region 6 months prior to initial pre- 
sentation. It was elevated, smooth, and nontender and 
measured 1 mm. An initial excisional biopsy specimen 
was interpreted as a poorly differentiated squamous cell 
carcinoma. Immunohistochemical studies were reported 
to show staining for epithelial membrane antigen and 
cytokeratin; they were negative for leukocyte common 
antigen and neuron-specific enolase. 

The patient was referred for treatment. At the time of 
resection, metastatic disease was found in numerous ip- 


silateral lymph nodes and in the parotid gland. A neck 
dissection and parotidectomy were performed in con- 
junction with wide excision of the primary site. Repre- 
sentative sections from the skin and parotid gland are 
shown in Figs 1 through 3. Immunohistochemical stains 
were positive for neuron-specific enolase; cytokeratin 
stained in a paranuclear pattern. Electron microscopy 
(Fig 4) showed numerous cytoplasmic, dense neurose- 
cretory granules. 
What is your diagnosis? 


Pathologic Quiz Case 2 


Carl A. Mazzara, MD; Anthony F. Jahn, MD; Neena Mirani, MD, Newark, NJ 


75-year-old black woman was evaluated by the oto- 
laryngology service for the complaints of a gradu- 
ally enlarging tongue, inability to chew food, and loss of 
taste. The patient had multiple myeloma that had been 
treated 1 year prior to evaluation with leucovorin and 
prednisone for 6 months. She had a history of carpal 
tunnel syndrome and aortic stenosis but no history of 
hypothyroidism, tuberculosis, or lymphoma. The review 
of systems was negative for respiratory distress and ob- 
structive apnea. 
On examination, the patient's voice was garbled but 
comprehensible. Her tongue was grossly enlarged, oc- 
cupying most of the oropharyngeal space, and it was 


difficult to maintain in the oral cavity. The tongue was 
firm, nontender, and had a decreased range of motion. 
The dorsal and lateral surfaces were speckled with 
yellowish nodules, and there were prominent crenations 
along the lateral borders. There were no uleerations 
(Fig 1). 

The buccal mucosa had similar nodules. Laryngo- 
scopic examination demonstrated similar lesions at the 
base of the tongue. The larynx was normal. 

A biopsy was performed, and a hematoxylin-eosin- 
stained microsection is shown in Figs 2 and 3. 

What is your diagnosis? 


Section Editor. — Robert E. Fechner, MD, University of 


Virginia School of Medicine, Charlottesville 
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Clinical and Pathologic Diagnosis 


Pathologic Quiz Case 1 


Pathologic Diagnosis: 
Merkel cell carcinoma 


Merkel cell carcinoma, first described by Toker! in 1972, 
is a poorly differentiated carcinoma of the dermis that 
arises from a pluripotent cell with neuroendocrine differ- 
entiation. Merkel cells, which are found scattered 
throughout the skin, are presumed to be touch receptors.* 
The tumor is also known as trabecular cell carcinoma and 
neuroendocrine tumor of skin. 

Clinically, the tumor occurs in patients in the seventh 
and eighth decades of life, with a range from 15 to 92 years 
and a mean of about 65 years. Women are slightly more 
often affected. The head and neck is involved in 50% of 
cases, followed by the upper and lower extremities and 
buttocks. Grossly, the tumor presents as a rapidly grow- 
ing nodule, usually on sun-exposed skin; most patients 
present within 6 months. The tumor can range in size 
from 0.5 to 10 cm. Histologically, the tumor consists of 
uniform, round cells with prominent nuclei and scant cy- 
toplasm, arranged in sheets or trabeculae. The cells con- 
tain numerous argyrophilic granules. On electron micros- 
copy, these distinctive, dense, membrane-bound 
granules appear black and range in size from 80 to 
200 nm.? Immunohistochemical staining shows positivity 
for neuron-specific enolase and synaptophysin, plus a 
characteristic paranuclear staining with cytokeratins." 

More than 400 cases of Merkel cell carcinoma have been 
reported.55 A review by Hitchcock et aP noted that female 
patients had better survival rates at 24 and 36 months; age, 
however, made no difference in survival? Merkel cell 
carcinomas are aggressive tumors; they recur locally in 
40% of patients, spread to the regional lymphatics in 55%, 
and metastasize widely to liver, bone, brain, lung, and 
skin, respectively, in 36% .° Although the overall survival 
rate was 72% at 2 years in Hitchcock and colleagues” re- 
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view, three quarters of the patients with distant me- 
tastases were dead at this interval.? Surgery is the primary 
form of therapy; for head and neck tumors, the Moh 
technique often gives excellent results.” Radiotherapy is 
also effective and is commonly used as an adjunct to sur- 
gery on larger tumors of those with local invasion of nodal 
metastases.? Chemotherapy is less effective and is usually 
reserved for metastatic tumor.?* 

The differential diagnosis of a poorly differentiated 
carcinoma in the dermis, with rare epidermal extension, 
includes lymphoma, squamous cell carcinoma, eccrine 
(sweat gland) carcinoma, and metastatic carcinomas, 
particularly neuroendocrine tumors such as oat cell carci- 
noma of the lung. Merkel cell carcinoma is a locally 
aggressive neoplasm, with a propensity to metastasize; 
early diagnosis, frequently confirmed by the use of 
distinctive findings on immunohistochemical studies and 
electron microscopy, provides the best hope of cure. 
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Clinical and Pathologic Diagnosis 
Pathologic Quiz Case 2 


Pathelogic Diagnosis: 
Amyloidosis of the tongue 


Amyloidosis is a disease characterized by the progres- 
sive irreversible extracellular deposition of fibrillar protein 
in various tissues such that organ function is compro- 
mised.' Amyloid deposition is often a symptom of an un- 
derlying disorder, ard the symptoms of amyloidosis de- 
pend on the amount and localization of its deposition." 
Approximately 15% of patients with multiple myeloma 
will demonstrate amyloidosis during the course of their 
primary disease. 

Numerous attempts have been made to classify the amy- 
loidoses, and the mest exact classification is chemically 
based depending on the structure and solubility of the pro- 
teins making up the deposited fibrils. Clinically, however, 
five major variants ase noted**: (1) primary systemic (no 
evidence of preceding or coexisting disease; tissues such 


/ as skin, heart, tengue. and nerve are frequently involved); 


) (2) secondary (long-standing tissue breakdown, such as is 


Í 


seen in tuberculosis, carcinoma, and other chronic dis- 
eases, antedates amwloidosis; parenchymatous organs 
such as liver, spleen,and kidneys are involved); (3) amy- 
loidosis associated with multiple myeloma (clinical pat- 
terns resemble primary); (4) isolated or nodular (a single 
localized site, usually the upper respiratory tract, is in- 
volved, often related to local trauma); and (5) familial. 

Symptomatology reflects the organ involvement, and 
most patients report weakness, fatigue, or weight loss." 
Our patient had clinical tongue involvement but poten- 
tially hac nerve (carpal tunnel syndrome) and heart (aor- 
tic stenosis [could reflect infiltrative restrictive accumula- 
tion]) disease as well 

Oral cavity manifes-ations include macroglossia, which 
occurs in approximately 25% of patients.? The tongue is 
typically firm and incurated, with yellow nodules along 
the lateral border. There may be hemorrhagic bullae 
present, which may rupture and ulcerate on mild trauma 
or with mastication.* The gingiva and buccal mucosa fre- 
quently appear normel, or may show nodules, petechiae, 
or plaques. Enlargement and infiltration of the subman- 
dibular glands occurs in 10% of oral cavity cases, and this 
produces both a palpable mass and potential xerostomia. 

The intraoral diagnosis is usually clinical, followed by 
a biopsy of the approoriate tissues. Rectal biopsies were 
once advocated as the procedure of choice in clinically 
suspicious patients and had a 70% to 85% accuracy. 
However, when there is evidence of a particular organ 
involvement (kidney, tongue), diagnostic biopsy yields of 
these sites increase significantly. 

Pathologically, amyloid appears as a homogeneous, 
translucent hyaline deposit under the light microscope, 
staining pink with hematoxylin-eosin and metachromat- 
ically with crystal violet (Fig2).? As shown in the submitted 
microsections, there are amorphous submucosal deposits 
(Fig 3). When examined under a polarizing microscope, 
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amyloid has an apple-green birefringence when stained 
with Congo red. The electron microscope reveals a fibrous 
protein consisting of rigid and nonbranching filaments, 
while x-ray diffraction patterns reveal a B-pieated sheet. 

Treatment strategies are anecdotal and rarely result in 
cure. In fact, the development of amyloidosis in multiple 
myeloma is an unfavorable prognostic sign. Apart from 
the use of colchicine in a particular group of patients with 
amyloidosis (North African familial Mediterranean fever), 
no regimen has been uniformly successful in the treat- 
ment of deposited amyloid. Surgical debulking of amyloid 
in the tongue is a theoretical option; however, it is fraught 
with complications of bleeding, difficult primary closure, 
and wound breakdown. Tracheostomy is a viable option 
in bypassing the oral cavity obstruction and is especially 
indicated in those patients with evidence of obstructive 
apnea or respiratory distress. Low-pressure nasal contin- 
uous positive airway pressure was successiully used in 
treating the obstructive sleep apnea syndrome in a patient 
with macroglossia secondary to amyloidosis.^ 

Since most cases of amyloid are secondary or associated 
with multiple myeloma, the diagnosing clinician is ex- 
pected to further document and appropriate workup and 
consultation. The patient described herein was noted to 
have stage III myeloma in remission. 

Finally, brief mention should be made in regard to the 
differential diagnosis of chronic generalized macroglos- 
sia. The etiology of chronic macroglossia ranges from in- 
filrative diseases (amyloidosis, tuberculosis, lymph- 
angioma, and lymphoma), to endocrime diseases 
(hypothyroidism, acromegaly), to the less common cases 
of lingual infarction associated with giant cell arteritis.^" 
Other causes are idiopathic muscular hypertrophy and, in 
children, macroglossia associated with the Beckwith- 
Wiedemann syndrome." Clinically, though, it is amyloid 
that often presents with the characteristic enlarged 
yellow-nodular tongue. 
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Course in Nasal Surgery. — The 10th 
International Course in Functional 
Corrective Nasal Surgery will be held 
from June 14 through 19, 1992, in 
Utrecht, the Netherlands. For fur- 
ther information and registration 
form, contact Professor Dr E. H. 
Huizing, Department of Otorhino- 
laryngology, University Hospital 
Utrecht, PO Box 85500, 3500 GA 
Utrecht, the Netherlands; telephone, 
30-506645; fax, 30-541922. 


Society Announces Its Annual 
Meeting.—The Virginia Society of 
Otolaryngology-Head and Neck 
Surgery announces that its annual 
meeting will be held on May 1 and 2, 
1992, at the Boar's Head Inn, Char- 
lottesville, Va. The guest faculty in- 
cludes Michael E. Glasscock III, MD, 
Calvin M. Johnson, Jr, MD, and Paul 
A. Levine, MD. For further informa- 
tion, contact Donna Scott, 4205 Do- 
ver Rd, Richmond, Va 23221 (804) 
353-2721. 


International Conference An- 
nounced. — The Fourth International 
Conference on Cholesteatoma and 
Mastoid Surgery will be held from 
September 8 through 12, 1992, in 


Niigata, Japan. Topics to be dis- 
cussed include histopathology, im- 
munology, and biochemistry; epide- 
miology; animal experiments; 
cholesteatoma in children; and com- 
plications and imaging. For further 
information, contact The Secretariat, 
c/o Walsh Japan Co, Ltd, Convention 
Division, Royal Building, 12-8 Nib- 
ancho, Chiyoda-ku, Tokyo 102, Ja- 
pan; telephone, 81-03-5273-6991; fax, 
81-03-5275-6994. 


Society Announces New Officers. — 
The Society of University Oto- 
laryngologists-Head and Neck Sur- 
geons announces the following as its 
new officers: president, Steven 
Harner, MD; president-elect, Steven 
Schaefer, MD; past president, Gary 
Schecter, MD; secretary/treasurer, 
Dale H. Rice, MD; counselors: Mar- 
vin Fried, MD; Jonas Johnson, MD; 
and Gayle Woodson, MD: and staff 
associate, Donna Hoffman, MA. 


Vestibular Rehabilitation. — On 
May 14 and 15, 1992, a conference on 
vestibular rehabilitation will be pre- 
sented at the Towsley Center by the 
Office of Continuing Medical Educa- 
tion, the University of Michigan 
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Medical School, Ann Arbor. This 
multidisciplinary seminar was de- 
veloped in response to requests 
from otologists and neurotologists 
interested in providing this man- 
agement tool for patients with bal- 
ance disorder. This workshop is 
designed to give a broad introduc- 
tion to the principles and practice 
of vestibular rehabilitation. Ap- 
proximately 12 hours of Category I 
credit will be offered. For further 
information, contact Angela Stew- 
art, Department of Continuing 
Medical Education, University of 
Michigan Medical School, PO Box 


1157, Ann Arbor, MI 48106-9869; |. 


(313) 763-1400. 


American Laryngological Associa- 
tion Request for Proposals. — The 
American Laryngological Associa- 
tion has established a grant for re- 
search in laryngology, rhinology, 
and related subjects. The maximum 
grant for 1 year is $15 000. The dead- 
line for submission of proposals is 
June 1, 1992. For further information, 
contact H. Bryan Neel III, MD, Sec- 
retary, American Laryngological As- 
sociation, 200 First St SW, Rochester, 
MN 55905. 
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e Bactericidal against key upper and lower respiratory tract pathogens" 





e Excellent clinical success: 97% success rate in community-acquired 
pneumonia, 94% success rate in bronchitis, 97% success rate in 
pharyngitis/tonsillitis, and 91% success rate in sinusitis 


e Significantly less GI upset than erythromycin — equivalent to beta-lactams 
such as amoxicillin, Ceclor? and Ceftin*'? 


e No cross-allergenicity with penicillins or cephalosporins’ 
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BIAXIN” 


(Clarithromycin) 


Filmtab Tablets 


BRIEF SUMMARY 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION 


INDICATIONS AND USAGE 
BIAXIN (Clarithromycin) is indicated tor the treatment of mild To moderate infections caused 
by susceptible strans of the designated rmcroorganisms m the conditions listed below 
Upper Respiratory Tract Infections 

Pharyngitis/Tonsilitis due to Streptococcus pyogenes 

Acute manllry sinusitis due to Streptococcus pneumonae 
Lower Respiratory Tract Intections 

Acute bacterial exacerbation of chronic 5ronctutis due to Haemophilus infiyenzae 

Moraxeita catarrhalis. or Streptococcus pneumoniae 

Pneumonia due to Mycoplasma pneumoniae or Streptococcus pneumoniae 
Uncomplicated Skin and Skin Structure Infections due to Staphylococcus aureus or 
Streptococcus pyogenes Absoesses usually require surgical drainage 
CONTRAINDICATIONS 
Clarithromycin is contraindicated in patients with 3 known hypersensitivity to 
clanthromycin. erythromycn or any of the macrolide antibiotics 
WARNINGS 
CLARITHROMYCIN SHOULD NOT BE USED IN PREGNANT WOMEN EXCEPT IN CLINICAL 
CIRCUMSTANCES WHERE NO ALTERNATIVE THERAPY IS APPROPRIATE. IF PREGNANCY 
OCCURS WHILE TAKING THIS DRUG. THE PATIENT SHOULD BE APPRISED OF THE 
POTENTIAL HAZARD TO THE FETUS. CLARITHROMYCIN HAS DEMONSTRATED ADVERSE 
EFFECTS ON PREGNANCY OUTCOME AND/OR EMBRYO-FETAL DEVELOPMENT IN 
MONKEYS, RATS, MICE, AND RABBITS AT DOSES THAT PRODUCED PLASMA LEVELS 2 
TO 17 TIMES THE SERUM LEVELS ACHIEVED IN HUMANS TREATED AT THE MAXIMUM 
RECOMMENDED HUMAN DOSES. (SEE PREGNANCY | 

Pseudomembranous colitis has been reported with nearly aii antibacterial agents. 
including macrolides, and may range in severity from mild to lite threatening 
Therefore. it is important to consider this diagnosis in patients who present! with 
diarrhea subsequent to the administration of antibacterial agents 

Treatment wrth antibacterial agents alters the normal flora of the colon and may permit 
overgrowth of clostndia Studies indicate that a toxin produced by Clostridium aitheie is a 
primary cause of" antibiotic associated colitis 

Alter the diagnosis of pseudomembranous colitis has been established. Therapeutic 
measures shouid be mialed Mild cases of pseudomembranous cols usually respond 10 
discontinuation of the drug alone In moderate to severe cases consideration should be 
given to management with fluids and electrolytes. protein supplementation, and treatment 
with an antibactenal drug effective against Clostratium difficile 
PRECAUTIONS 
Genera’ Clanthromycin is principally excreted via the bver and lodney. Clarithromycin may 
be administered without dosage adjustment to patients with hepatic impairment and normal 
renal function However in the presence o! severe rena! impar ment with or without 
coexisting hepatic impairment. decreased dosage ot prolonged dosing intervals may be 
appropnate 
Drug Interactions. Clanthromycin use in patients who are receiving theophylline may be 
associated with an increase of serum theophylline concentrations Monitoring of serum 
theophylline concentrations should be considered tor patents recerving high doses of 
theophylline or with baseline concentrations in the upper therapeuic range In two studies 
in which theophylline was administered. with clarithromycin (a theophylline sustamed 
released formulation was dosed at either 6 5 mg/kg or 12 mg/kg together with 250 mg or 
500 mg q 12 h clarithromycin), the steady state levels of Cran Cmin and the area under 
the serum concentration time curve (AUC) increased about 205 

Single-dose adrmimstration of clarithromycin has been shown to result in increased 
concentrations o! carbamazepine Blood level monitoring of carbamazepine may be 
considered 

The following drug interactions have no! been reported in clinical trials with 
clarittromycm, however they have been observed with erythromycin products 

Concomitant administration of erythromycin and digoxm has been reported 10 result in 

elevated digomn levels 

There have been reports of increased anticoagulant effects when erythromycin and oral 

anticoagulants were used Concomitantly 

Concurrent use of erythromycin and ergotamine or dihydroergotamine has been 

associated in some patients with acute ergot toxicity charactenzed by severe peripheral 

vasospasm and dysesthesia 

Erythromycin has been reported to decrease the clearance o! tnazolam and thus may 

increase the pharmacologic effect of triazolam 

The use ol erythromycin in patients concurrently taking drugs metabolized by the 

xXytochrome P450 system may be associated with elevations: im. serum levels of these 
other drugs. There have been reports of interactions of erythromycin with 
carbamazepine, cyclosporine. hexobarbital, and phenytoin Serum concentrations of 
"d pesca by the cytochrome P450 system should be monitored closely in 

COC dy receiving erythromycin 
: penesis. Impairment of Fertility The following in vitro mutagenicity 


the human Serum levels. 
in the 150 mg/kg! day monkey studies - ts Un RE 
levels When given orally after 150 mg/kg/day. clarithromycin was shown 
embryonic loss in monkeys This affect has been attributed to marked. maternal 
the drug at this high dose d 
in rabbits. an utero fetal loss occurred at an intravenous dose of 33 mos m. which 
17 times less than the maximum proposed human oral daiy dose-ot 618 mglsq m. - _—_ 


Long-term studies in animals have not been performed to evaluate carcino. — 
* 
E * A 


genx potential 
Pregnancy Teratogen« Effects. Pregnancy Category C Four teratogenicity studies in rats 
(three with oral doses and one wilh intravenous doses up to 160 mg/kg/day administered 
during the period of major organogenesis) and two in rabbits (at oral doses up to 125 
mykgiday or intravenous doses of 30 mg/kg/day admnistered: during gestation days 6 to 
18) faded to demonstrate any teralogenicity from elarthromyon: Two additional oral studies 
in à different rat strain at similar doses and siii condibons demonstrated a low incidence 
of cardiovascular anomalies at doses of 150 mg/kg/day admunstered during gestation days 
6 to 15. Plasma levels after 150 mg/kg/day were 2 times the human serum levels. Four 
studies in mice revealed a variable incidence of cleft palate following oral doses of 1000 
mg/kg/day during gestation days 6 to 15 Cleft palate was also seen at 500 mg/kg/day The 
1000 mo/kg/day exposure resulted in plasma levels 17 times the human serum levels In 
monkeys. an oral dose of 70 mg/kg/day produced fetal growth retardation af plasma levels 
that were 2 times the human serum levels 

There are no adequate and well-controlled studses in pregnant women Clarithromyan 
should be used during pregnancy only if the potential benefit psihes the potential risk to 
the fetus (SEE WARNINGS) 
Nursing Mothers: it ts not known whether clarithromycin e excreted in human mik 
Because many drugs are excreted in human milk. cauhon should be exercised when 
clanthromycin i$ administered to a nursing woman It is known that clarithromycin ts 
excteted «n the milk of lactating armats and that other drugs f thas class are excreted in 
human mak 
Pediatric Use Satety and eflectiveness of cianthromyem in children under 12 years of age 
have not been established 
Geriatric Use In a steady state study in which healthy elderty subjects (age 65 to B1 years 
old) were gwen 500 mg every 12 hours the manmum concentrahons of clanthromycm and 
14-0H clarithromycin were increased The AUC was also increased These changes m 
pharmacokinetics parallel known age-related decreases in renal function In climcal trials 
elderly patente did not have an increased incidence of adverse events when compared to 
younger pabents Dosage adjustment should be considered im the elderly patients. with 
severe renal impairment 
ADVERSE REACTIONS 4 
The majority of side effects observed in climcal trials were of a mild and transient nature 
Fewer than 3% o! patients discontinued therapy because of drug related side ettects 

The mos! frequently reported events whether drug related or not were diarrhea (3%) 
nausea (3%) abnormal taste (3%) dyspepsia (75) abdomina pawvdiscomfort (2%) and 
headache (2°) Most of these events were described as mild oemoderate in severity Of the 
reported adverse events. only 1. were described 35 severe 

in studies o! pneumonia comparing clarithromycin to erythromycin base or 
erythromycin stearate there were fewer adverse events invo'vimg the digestive system in 
tlanthromycin-treated. patients compared to enythromyon-freated patients (13% vs 32*« 
p. 001) Twenty percent of erythromycin- treated patients. discontinued Therapy due to 
adverse events compared to 4*. of clarithromycin treated patients 

The following adverse events have been reported with erythromycin products but not m 
Chrucal thats of clanthroümycin 

Rarely erythromycin has been associated with ventricular arrhythmias. includ 


ing ventricular tachycardia and torsades de pointes in individuals with prolonged 
QT intervals 
Changes in Laboratory Values Changes in laboratory values with possible clinical 
significance were as follows 
Hepatic Elevated SGPT (ALT) « 1% SGOT , AST 1% GGT < 1% alkaline 
phosphatase <!% LDH < 1% and total hirutin . 1%. Hematologic - Decreased WBC 


* Y^ and elevated prothrombin time 1% Renal Elevated BUN 4% and elevated 
serum creatinine < 1% 
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results were achieved for both the H 
influenzae and the S pneumonia data 
sets; however, S pneumonia came 
closer to reaching significance during 
nonparametric ANOVA. 

These findings bring into question 
the significance of the association be- 
tween OME and bacterial adherence in 
children. The possibility of bias during 
the extraction of these data from Fig 2 
cannot be excluded as responsible for 
these results; only a more comprehen- 
sive analysis of the original data will 
satisfactorily address this issue. 

Regardless of the method of analysis 
chosen, the most striking finding is the 
significantly higher level of bacterial 
adherence observed in children vs 
adults. In comparison, the differences 
between subjects with and without 
OME are relatively small. When a fac- 
tor, in this case age, is associated with 
both the dependent variable (bacterial 
adherence), and the independent vari- 
able (OME), the possibility of a second- 
ary association must be investigated. 
Differences in adherence among con- 
trol children and those with OME may 
simply be due to the fact that the latter 
are younger (OME prevalence declines 
with age), and younger subjects have 
higher adherence. The effects of age 
may be controlled during statistical 
analysis by using stratification or mul- 
tivariate techniques. 

Shimamura and coworkers are to 
be commended for conducting a pro- 
vocative study and presenting their 
data in sufficient detail to permit crit- 
ical assessment; however, their con- 
clusions are based on ill-advised use 
of the pairwise t test. They also fail to 
describe the sampling process used 
to ensure that the OME and control 
groups are representative, and do not 
provide information on the age dis- 
tribution of the groups. It would be 
interesting to see if the conclusions 
change after controlling for the ef- 
fects of skewed distributions, multi- 
ple comparisons, and the potential 
confounding affects of age. In this 
instance, at least, it would appear 
preferable not to “t.” 

RICHARD M. ROSENFELD, MD, 
MPH 
Washington, DC 
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In Reply.—We appreciate Dr Rosen- 
feld’s comments that a nonparamet- 
ric analysis of variance (ANOVA) 
would be more appropriate to exam- 
ine the data in our article.’ In our 
study, the pairwise t test was used to 
determine the statistical significance 
of bacterial adherence between chil- 
dren and adults, and between pa- 
tients with otitis media with effusion 
(OME) and normal control subjects, 
although the data distribution is 
skewed, andin some groups, the sam- 
ple sizes are small. Rosenfeld sug- 
gested that the data should be nor- 
mally distributed within groups, and 
that 30 or more samples are needed 
per group to apply any parametric 
test. In this letter, we consider Rosen- 
feld’s comments and reexamine our 
results of bacterial adherence. 
Increasing the number of samples, 
we examined whether the adherence 
of Haemophilus influenzae and Strepto- 
coccus pneumoniae is normally distrib- 
uted or not. Nasopharyngeal epithe- 
lial cells were collected at *andom 
from 26 children, consisting 0* 11 pa- 
tients with OME and 15 normal sub- 
jects, and from 17 adults, consisting 
of six patients with OME and 11 nor- 
mal subjects. The adherence of I in- 
fluenzae and S pneumoniae was testied, 
and the data were added to those}in 
the article. However, the data of að- 
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CTL, control; and NS, not significant. 


-Idren in Adherence Test* | 
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herence were still not normally d 
tributed. The distribution ipse 
that the Student's t test should not 
used to analyze the data according 

the comments of Rosenfeld. The : 
sults of applying nonparame 
ANOVA (Kruskal-Wallis' H-test) a 
shown in Table 1. Significantineque 
ity ofthe group means was confirm 
by using a global test of equality pric 
to the analysis. Rosenfeld perform 
nonparametric ANOVA to the da 
extracted from Fig 2 of our article ar 
indicated that the difference of a 
herence between children with OM 
and control children is not signif 
cant. However, our results, analyze 
by using nonparametric AN OVA 
ter increasing the sample size, showe 
that bacterial adherence is si 
cantly higher in children with O 
than in control subjects as describec 
in the article. There were also signif 
icant differences between childre: 
with OME and adults with OME, an 
between control children and controm 
adults. There was no significant dif 
ference between adults with OME anc 
control adults. The findings sugges 

a significant association between ad: 
herence and OME in children as pre 
viously presented. 

Rosenfeld also pointed out the ef: 
fects of age on the adherence in chil 
dren. As the difference in adherenc 
between children with OME and con 
trol children was relatively small i1 
comparison with the difference be" | 
tween children and adults, he sus 
pected that the difference betwee: 
children with OME and control chil 
dren may be due to the age factor it 
those groups. Table2 shows the mear 
age of subjects in each group. Theres” 
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o ‘t or Not to t 


o the Editor. —An expedited publi- 
ation by Shimamura et al in the Oc- 
ober 1990 issue of the ARCHIVES sug- 
;ested that bacterial adherence in the 
asopharynx may play an important 
ole in the pathogenesis of otitis me- 
dia with effusion (OME) in children. 
The authors compared the in vitro 
dherence of Haemophilus influenzae 
d Streptococcus pneumoniae with na- 
opharyngeal cells cultured from four 

oups of subjects: children with and 
without OME, and adults with and 
ithout OME. Pairwise application 
f Student's f test was used to deter- 
ine the statistical significance of the 
data; the results of four pairwise com- 
parisons were reported for each of 

the bacteria. 
1 Thettest, a highly prevalent method 

... for comparing means in biomedical re- 
| search, depends on a number of as- 

sumptions for proper validity. As with 
any parametric test, the data must be 
normally distributed within groups, or 
of sufficient sample size (generally 30 
or more observations per group) to 
permit application of the central limit 
theorem. A second assumption is that 
za variance of the observations in each 
group is equal, although this may be 
relaxed when the sample sizes are the 
Li WR he observations in the 












(Fig 2 of the article) shows that in 
nearly every group the data distribu- 
tion is skewed toward lower values, 
and in four of eight groups, the sam- 
ple sizes are 20 or less. Furthermore, 
the variances of the H influenzae 
groups are not constant, and appear 
proportional to the mean of the data. 
Although a log transformation of the 
data successfully stabilizes the vari- 
ance, the remaining skewness and 
small sample sizes suggest that a non- 
parametric (distribution free) test 
would be a more appropriate method 
for pairwise comparisons. 

Two additional problems in the au- 
thors’ analysis arise from the use of 
pairwise f tests. When a study in- 
volves the comparison of means 
among three or more groups, a glo- 
bal test of equality should be per- 
formed prior to testing for individual 
group differences; analysis of vari- 
ance (ANOVA) is the recommended 
approach in this situation. Only after 
demonstrating significant inequality 
of the group means should a search 
for intergroup differences be under- 
taken.’ During this search, adjust- 
ments must be made for multiple com- 
parisons; otherwise, the alpha level 
(probability of a type I error) will be 
inflated for the experiment as a whole 
(experimentwise error).* For example, 
when four post-hoc comparisons, 
a with an alpha level of 0.05, are 


LH performed on a single data set, the 
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of Hypothesis Testing* 
est OUp Comparisons of Bacterial Adherence 


OME Adults 
vs CTL 
Adults 


ith adjustment for multiple comparisons. 


chance that at least one of those com- 
parisons will be found significant is 
actually 0.19. 

Returning to the authors’ data, the 
most appropriate method of analysis 
is ANOVA with an appropriate trans- 
formation to stabilize the variance. 
Paired t tests, as used by the authors, 
ensure neither global differences 
among the group means nor prevent . 
inflation of the alpha level due to mul- 
tiple comparisons. The skewed dis- 
tributions further suggest that non- 
parametric ANOVA may be prefer- 
able, or should at least be considered 
during the analysis. If the results 
change by using a nonparametric 
technique, the "staying power" ofthe 
evidence may be questioned. 

The Table shows the results of ap- 
plying alternate methods of statisti- 
cal analysis? to data extracted from 
Fig 2 of the article; the intergroup 
comparisons listed are the ones per- 
formed by the authors. Whereas pair- 
wise t tests and parametric ANOVA 
achieve the same results, the ends do 
not justify the means. Only the 
ANOVA procedure assures there are 
indeed global differences among the 
group means, and that the overall 
alpha level has been maintained at 
0.05 for the experiment. Moreover, 
when a nonparametric ANOVA is 
performed, the comparison of OME 
children with control children is no 
longer statistically significant. Similar 









OME Children 
vs OME 
Adults 


CTL Children 
vs CTL 
Adults 










anstormation of original data necessary to stabilize variance across groups. Results were 
ergroup comparisons (pairwise t tests with Bonferroni adjustment, Tukey studentized 
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Box 








CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 times 
or more* 

.' Cost per word $1.75 $1.55 
Minimum-ad: 20 words per issue 


"In order to eam the meee-time rate, your ad must be placed 
and prepaid «t the same time for three or more issues. 


Counting Words: Two initials are considered one 
word, each abbrewation is considered one word, 
and figures consisting of a dollar sign and five 
numerals or less are considered one word. 
Cities and states consisting of two words or 
more are counted as one word: i.e., "New York" 
. and "Salt Lake City". Zip code is considered one 
word and must appear in all ads. Telephone 
number with area cade is considered one word. 
When box numbers are used for replies, the 
























words "Box , &io AOTO" are to be counted 
as three words. 

Classified Display 1 Time 3 times 

or more* 

1 "ull page $647 $558 

Two-thirds page 554 477 

. One-half page 488 421 

. One-third page 388 356 

^ One-sixth page 259 238 

Yolumn inch 80 65 


| Minimum display ad: ene column inch 
*- 12-time and 24-time rates available on request. 


The publication with pub-set advertisements 
upon request. The typesetting fee is 1096 of the 
- one-time ad cast shown above. Special requests 
_ will be billed to the adwertiser and/or agency at 
the then prevailing rates. 


Box Service 
Available for all ads. the cost is $20.00 for the 
irst issue only Responses to your ad will be 
zonsolidated in-our office and promptly mailed 
irectly to you. 


losing Date 
The 25th of the second month prior to the issue 
date. Example: The November issue closes 
eptember 25th. No ads can be cancelled after 
‘he closing date. 


| Send all copy, correspondence, production 
f; materials and payments to: 


ARCHIVES 
Otolaryngology- 
Head & Nec 
Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 € 813-443-7666 


Professional Opportunities 


SHOCK YOUR FAMILY and friends! Tell them you're 


looking at practicing in Fargo, North Dakota. Our 
countrypolitan lifestyle includes commutes of up to 
nine minutes, six-car traffic jams, unlocked doors, 
exceptional schools, bagging the limit in fish and 
game and dangling your feet off the dock. The Dakota 
Clinic is a 150-person multi-specialty group looking 
for BC/BE otolaryngologist to join three board- 
certified otolaryngologists (one to retire soon). This 
position offers an opportunity to step into a ready 
made, high surgical volume practice with excellent 
salary, benefits, paid malpractice insurance and 
buying in is not required. Dakota Clinic has the latest 
in technologist equipment, i.e., CT and MR scanning, 
ABR, etc. The last laugh will be yours! To receive our 
video and community/practice information kit, call 
Dick Reis at (800) 342-4926, or write: Dick Reis, 
Manager, Recruiting, Dakota Clinic, Ltd., 1702 South 
University Drive, Fargo, ND 58103. If you try us, you'll 
see why. 


The Division of Otolaryngology-Head and Neck 
Surgery, Department of Surgery at Duke 
University, is seeking fellowship trained candi- 
dates for full-time positions in the areas of 

* Pediatric Otolaryngology 

* Otology/Neuro-otology and 

* Head and Neck Oncologic Surgery 


The applicants should have an interest in devel- 


oping a strong research program to mix with 
this excellent clinical opportunity. 


Please send curriculum vitae to: 


J. Michael Slaughter, Business Manager 
Department of Surgery. Box 3704 
Duke University Medical Center 
Durham, North Carolina 27710 
Duke University is an equal opportunity employer. 





NEW HAMPSHIRE: ENT to join well-established, 
six-member multi-specialty group, adjacent to new 
92-bed hospital in beautiful White Mountain region of 
northern New Hampshire. Send OV to: 
Administrator, St. Luke Medical Center, P.A., 7 Page 
Hill Road, Berlin, NH 03570. Telephone: (603) 752- 
7750. 


NORTHWESTERN PENNSYLVANIA — Private ENT 
practice is looking for BC/BE physicians in the areas 
of pediatric or general ENT and otology. This well 
equipped and staffed office is located adjacent to a 
584-bed regional hospital serving New York, Ohio 
and Pennsylvania. Complete audiology support and 
out-patient surgery on-site. Community and 
surrounding area offer excellent educational, 
cultural and year-round recreational facilities. 
Situated on lake Erie, less than a two-hour drive 
from Pittsburgh, Cleveland and Buffalo. Opportunity 
is completely open-ended for the right person(s). 
Send CV to: ORL Associates of Northwestern PA., 
311 West 24th Street, Suite 500, Erie, PA 16502. 
(814) 452-2405. 


FOUR-PERSON GROUP seeks general otolaryn- 
gologist with special interest in tumor, reconstruct, 
facial plastic, HNS (fellowship training not required, 
but preferred). Contact: Mike Rapp, MD, or John H. 
Fritsch, MD, (402) 464-8383. 


SOUTHERN CALIFORNIA - Outstanding 
opportunity available for an otolaryngologist. No 
competition, HMO's or Medicaid. Hospital 
conveniently located next door to clinic. Affiliation 
and partnership with a multi-specialty group. First 
year guarantee of $120,000 plus with 100% 
productivity based compensation. Excellent long- 
term potential income in excess of $300,000. Call or 
send CV to: Betsy Wegusen, Cejka & Company, 222 
South Central, Suite 400, St. Louis, MO 63105. 
(800) 678-7858. 


Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, C/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


Professional Opportunities 


FAIRFIELD COUNTY, CONNECTICUT (one hour 
from New York City). Otolaryngologist seeks BC 
otolaryngologist. Send CV: Reply Box #417, c/o 
AOTO. 


MISSOULA, MONTANA — Opportunity for BC/BE 
general otolaryngology head and neck surgeon to 
join existing practice. Box #422, c/o AOTO 


HUNTSVILLE, ALABAMA - BC or BQ otolaryn- 
gologist needed to take over well equipped office 
and well established 27 year practice. Excellent 
area economically and culturally.Call system with 
five other ENT's. Minutes to hospitals. Call (205) 
533-1467. Quitting health reasons. 


ENT SURGEON/NORTH CAROLINA — Tremen- 
dous opportunity at 500-bed hospital for ENT 
surgeon. Call coverage availability with ENT's in 
town. Practice offers outstanding demand with large 
oncology and facial plastics casework available.The 
area offers great housing, schools and shopping 
malls. Contact: Steve George, Tyler & Company, 
9040 Roswell Road., Suite 550, Atlanta, GA 30350. 
Telephone: (800) 333-3911; FAX (404) 641-6414. 


ATTENTION PHYSICIAN RECRUITERS. The 
"Classified Advertising" sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that 
qualifies for your professional opportunity, every 
month. To place the ad of your choice, any size, call 
toll free: (800) 237-9851; local (813) 443-7666. 


ASSOCIATE NEEDED tip of Texas to join busy, 
solo ENT practice. Bicultural community next to 
Mexico, Gulf of Mexico/South Padre Island. Plan 
high initial salary for one year followed by 
partnership based primarily on productivity. Please 
contact: Jerry Collins, MD, 1816 South Carolina, 
Harlingen, TX 78550. (512) 428-4221. 


WE ARE SEEKING an otolaryngologist with a 
special interest in otology to work in our busy upper 
midwest practice. Quality living and working 
conditions include scholarly pursuit. Send CV to: 
Box #655, c/o AOTO. 









2» Thirty-physician multispecially group serving %& 
8€ 100,000 patients in southeastern Washington $5 
$9 state seeks BC/BE ENT to join busy ENT practice. $9 
E Full range of surgical services, vestibular lab, and. @& 
s audiologist with hearing aid service in modern de 
% office with operating suite. Excellent hospital et 
La with current diagnostic and surgical technology. $E 
B9 Town has nationally recognized liberal arts @ 
E& college, community symphony and excellent S 
2$ public schools. Recreational opportunities 2E 
t plentiful including skiing within one hour. Clinic D 
gs provides competitive income, benefits package E 
B9 and strong administrative support. CV's to: ; 
x Administrator 

Walla Walla Clinic, 55 West Tietan 
Walla Walla, WA 99362 
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ANNISTON, ALABAMA: Otorhinolaryngology — Solo 
opportunity. Work out of 125-bed hospital. 24-hour 
emergency room coverage. Community of 40,000. 
Referral area of 125,000. 90 minutes from Atlanta 
and 45 minutes from Birmingham. Excellent net 
income guarantee. Send CV or call: Barry 
Creasman, Jackson and Coker, Inc., 115 Perimeter 
Center Place, Suite 380 11617, Atlanta GA 30346. 
Telephone: (800) 544-1987. 


PLEASE NOTE - Address replies to box number 
ads as follows: Box number , C/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 


Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: 


@ One year of training 

€ Stipend 

@ Living allowance 

@ Health insurance 
package is available. 


Applications may be obtained 
by contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 


of Memphis 
Department of Otolaryngology 


Le Bonheur Children's Medical Center 


Memphis, TN 38103 





Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 





Professional Opportunities 


BC/BE OTOLARYNGOLOGIST needed - Califor- 


nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong 
referral base. Well equipped 112-bed full-service 
hospital. Our service area population is now 90,000; 
a growing area with new businesses and stable 
economy. Located in central California near 
Sequoia National Park, Tulare offers an excellent 
family-oriented life-style and all expected amenities. 
Beautiful homes close to hospital and office are 
affordably priced. Good schools, many community 
activities and abundant recreation including golf, 
tennis, mountain and equestrian activities. Easy 
access to all California's major metropolitan and 
resort areas. Please contact: Tulare District Hospital 
Physician Recruiting Office, P.O. Box 90112, Los 
Angeles, CA 90009. (800) 468-2687. 


e Numerous Otolaryngology 
Practices in PA, OH, KY, 
VA, NC and SC. 

e Metropolitan to rural. 

e Mountains to coast. 


— à 
AMW are 
Physician Search 
Department B * P.O. Box 2816 * Durham, NC 27715 
Attention: Bonnie Jefferson, Search Consultant 
800) 477-0600 - FAX 


OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 64-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The 
Corvallis Clinic, PC, 3680 NW Samaritan Drive, 
Corvallis, OR 97330. 


PLEASE NOTE - Address replies to box number 
ads as follows: Box number — | | ,c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
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MERCY HOSPITAL 
AND 
MEDICAL CENTER 


a 485-bed teaching hospital located in 
Chicago, Illinois, is seeking a board- 
certified/-eligible otolaryngologist to 
meet the increasing demand of patients 
in our service area. Special areas o! 
interest for the physician should 
include; head and neck reconstructive 
surgery, cancer surgeries and patient 
teaching. 


The full-time salaried position includes 
private practice at the hospital and two 
of Mercy Hospitals satellite locations. 
Excellent compensation by means of 
salary and extensive fringe benefits 
which include: malpractice coverage, 
retirement package, health and 
disability insurance, and vacation are 


offered. 


If you are interested in learning more 
about the opportunity, please contact 


Linda Komnick at (708) 670-9034. 


Want to spend 
your time 
more wisely? 


When you begin a CIGNA Healthplan medical practice, you'll be 
spending your time doing what you do best... practicing good medicine. 
You will also be working with outstanding colleagues trained in a variety of 
specialties. And CIGNA offers a stimulating and challenging practice 
environment. Currently, we have the following practice locations for 
Otolaryngologists/Head & Neck Surgeons available: 


LOS ANGELES & PHOENIX 


As part of our team, you'll enjoy a predictable schedule. What's more, 
CIGNA Healthplan offers competitive salaries, comprehensive benefits, and 


the resources of a health care leader. 
your CV to: 


For more information, call or send 


California: CIGNA Healthplans of CA, Professional Recruitment, 505 N. 
Brand Blvd., Suite 400-12, Glendale, CA 91203, (800) 468-9013. 


Arizona: CIGNA Healthplan, Professional Staffing, PO. Box 16145, 
Dept. 12, Phoenix, AZ 85011-6145, (800) 252-2471. 


CIGNA Healthplan 


CIGNA 


Team with results." mam 
Equal Opportunity Employer. 











Explore a Career 


in Northern California 





The Permanente 
Medical Group, Inc. 


Physician Recruitment Services 
1814 Franklin, 4th Fl., Dept. 25 
Oakland, CA 94612 
(800) 777-4912 
(510) 987-4949 
EOE 
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KAISER PERMANENTE 
Good People. Good Medicine. 


up cquo TS 


Director of 
Otolaryngology 









Mt. Sinai Services at Elmhurst Hospital Center, a major 
teaching affiliate of the Mount Sinai School of Medicine, and a 
311/Level 1 Trauma Center, has an excellent opportunity for a 
physician who is board certified/eligible to direct the 
Department of Otolaryngology. 


The Department plays a major role in the teaching programs 
of Mount Sinai through its involvement with an approved 
integrated residency program. Candidates must qualify for 
appointment to the Medical School faculty and must possess a 
record of excellence in clinical care, teaching and research 
with special expertise in microvascular surgery. 


Competitive salary and excellent benefits package. 


Please-send c.v. in confidence to the Chairman of the Search 
Committee: Hugh Biller, M.D. Chairman, Department of 
Otolaryngology, Box 1191. 

















‘eis. THE MOUNT SINAI 
MOM MEDICAL CENTER 


One Gustave L. Levy Place 
New York, NY 10029 


An equal opportunity employer 


é 
o or me? 


Professional Opportunities 


OE I FiE Esau. o SEE 
OTOLARYNGOLOGIST - board-certified or board- 
eligible ENT to join well establismed 15 year old 
practice in northeast metropolitan Atlanta, with three 
fully equipped offices located near major medical 
facilities. Guaranteed competitve salary with 
incentives and attractive benefit package leading to 
partnership. Send CV to: Box #656 c/o AOTO. 


Practices Available 


DT OO ui OOOO 
MARYLAND: $325,000 gross, solo ENT practice for 
sale. Near excellent hospital facilites, Washington, 
DC metropolitan area. Solid earming history with 
increase potential. Terms. East West Financial | 
Services. (703) 836-9601. 


FOR SALE: Busy, mature practice with heavy head 
and neck load. Availabie July ar August 1992. 
Contact: Kathy Carpenter, Office Manager, 1901 
East Thomas Road, #103, Phoenix, AZ 85016. (602) 
277-2673. 


COSMETIC SURGERY. North Palm Beach — Turn 
key opportunity available in an 1 880 square foot 
cosmetic surgeon outpatient facility in a first-class 
building. Ideal location, two miles south of P.G.A. 
Boulevard. The office includes furniture, business 
office equipment, complete cperating room 
equipment and instruments. Ground floor with a 
ramp to the parking lot. Five minutes to hospital. 
Contact: Alex E. Morse, MD, PA. New Reflections 
Cosmetic Surgery, 630 Federal Hicnway, Suite 100, 
North Palm Beach, FL 33408. (407) 844-0022 days; 
(407) 694-2093 evenings. 


QUEENS, NEW YORK - Moderr. fully equipped, 
general ENT solo practice. Looking for partner with 
early buyout. Call: (516) 676-7350. Evenings. 




















SOUTH-CENTRAL CALIFORNIA coastal city, solo 
practice, established 12 years. Three exam rooms, 
minor OR, audio, surgical equipment fully 
computerized. Available summer 1992. Leaving for 
Fellowship. Box #654 c/o AOTO. 
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DIRECTOR OF RESEARCH 
SECTION OF 
OTOLARYNGOLOGY 
NEW JERSEY MEDICAL SCHOOL 
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The Section of Otolaryngclogy, New 
Jersey Medical School, is secruiting a 
PhD Director of Research at the 
Associate Professar level. Candidates 
with an interest in aryngea. and voice 
research are encouragec to apply. 
Competitive salary, benefits, and 
laboratory space are available. Duties 
include independent research, clinical 
projects and resident teaching. 
Interested candidates submit CV to: 






Anthony F. Jahn, MD 
Chief, Section of Otolaryngology- 
Head and Neck Surgery 
- UMDNJ - 

New Jersey Medical School 
185 South Orange Avenue 
Rm. H-586 
Newark, NJ 07193 
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Department of Health and Human Services 
Public Health Service 
National Institutes of Health e National Institute on 
Deafness and Other Communication Disorders 


CLINICAL DIRECTOR, NIDCD 


Opening Date: February 10, 1992 e Closing Date: April 27, 1992 
(All applications must be post-marked by the closing date.) 


The National Institute on Deafness and Other Communication Disorders (NIDCD) is recruiting for the position of Clinical Director. NIDC. The 
Clinical Director will serve as the principal advisor to the Institute Director on biomedical scientific affairs involving the clinical research 
program. He/She will recommend and develop policies and programs for tFe execution of clinical research, determine the ongoing 
effectiveness of clinical research programs, and recommend or develop new or revise programs of clinical research related to diseases and 
disorders of hearing, balance, smell, laste, voice, speech, and language. In collaboration with senior officials, incumbent will participate in the 
design and implementation of overall Institute management policies including procram planning, budget formulation, and resource allocation. 


This is a Civil Service position in the Senior Executive Service (SES), with base salary currently from $90,000 to $112,100 per year depending 
on qualifications. SES members are eligible for various bonuses and awards, and physicians are eligible for a Physician's Comparability 
Allowance of up to $20,000 per year, although total compensation cannot exceed the rate for Executive Level | 
A recruitment bonus of up to 25 percent of base pay may be available to a nonfederal candidate selected for this position, subject to individual 
approval. (Alternatively, applicants may be eligible for appointment in the Commissioned Corps of the U.S. Public Health Service.) The SES 
individual selected, if not presently in the Senior Executive Service, must serve a cne-year probationary period. 


Further information about the position and qualification requirements may be obtained by contacting Ms. Gayle G. Mundell at 
(Voice or TDD) or TDD (301) 402-1134. An Application for Federal Employment (SF-171) 
should be submitted to: 


Ms. Gayle G. Mundell 

Personnel Management Specialist, NIDCD 

National Institute on Deafness and Other Communication Disorders 
National Institutes of Health 

Building 31, Room 3C11 


9000 Rockville Pike, Bethesda, MD 20892 Ce HENS 
NIH is an Equal Opportunity Employer 


(301) 402-0508 
along with a Curriculum Vitae and Bibliography 


Faculty Positions 





CASE WESTERN RESERVE UNIVERSITY 








ACADEMIC 
























An opportunity exists to develop a new, 
modern, state of the art Department of 
Otolaryngology and Head and Neck 
Surgery at MetroHealth Medical Center, 
a Case Western Reserve University 
Medical School affiliated hospital. The 
Medical Center is a major component of 
the Medical School's academic activ- 
ities, with 350 full time faculty and 15 
academic departments. 











Candidates will be expected to promote 
academic research and teaching pro- 
grams and develop clinical practices in 
all phases of the specialty. Faculty 
appointment will depend upon qual- 
ifications but is expected to be at the 
associate professor or professor level. 









Interested candidates should send their 
curriculum vitae to: 







Louis Rakita, MD, Chairman 
OTL - Head and Neck Surgery 
Search Committee 
MetroHealth Medical Center 
2500 MetroHealth Drive 
Cleveland, Ohio 44109-1998 













has an opportunity for a BC or BE otolaryngologist 
at the level of assistant professor. This is a tenure 
earning position involving clinical practice, 
teaching, and research. Please send curriculum 
vitae to: Byron J. Bailey, MD, Wiess Frofessor and 
Chairman, Department of Otolaryngology, 7.104 
Old John Sealy Hospital, E 21, UTMB. Galveston, 
TX 77550. (409) 772-2704. 


The University of Texas Medical Branch 
is an equal opportunity/affirmative action employer M/F/H/V. UTMB 
hires only individuals authorized to work in the United States. 


OTO 0 
ASSISTANT PROFESSOR 
JULY 1, 1992 
Children's Hospital of Pittsburgh anc University 
of Pittsburgh School of Medicine. 
Qualifications: 

* Board-certified in Otolaryngology 
* Fellowship Training in Pediatric Otolaryngology 
* Strong Research Interest 











Direct Inquiries To: 
Charles D. Bluestone, MD 


Children's Hospital of Pittsburgh 
3705 Fifth Avenue at DeSoto Street 

Pittsburgh, PA 15213 - 2583 
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PLEASE NOTE - Address replies tc box number 
ads as follows: Box number v— — a CH Te: 
P.O. Box 1510, Clearwater, FL 34617. 






















—— DIRECTOR —— UNIVERSITY OF TEXAS 
DEPARTMENT OF OTOLARYNGOLOGY- Winer Gee en M POSITION IN 
HEAD AND NECK SURGERY AT HEAD & NECK SURGEON OTOLARYNGOLOGY 
METROHEALTH MEDICAL CENTER The Department of Otolaryngology at the 
CLEVELAND OHIO University of Texas Medical Branch in Galveston TheDepartment of Otolaryngology 


of the Boston University School of 
Medicine seeks a full time, Board 
certified Otolaryngologist with a 
primary interest in head and neck 
surgery and microsurgery for July 
1, 1992. A strong interest in re- 
search and teaching is desirable. 


Please send inquiries and cur- 
riculum vitae to: Nabil S. 
Fuleihan, M.D., Department of 
Otolaryngology, Boston Univer- 
sity School of Medicine, 80 East 
Concord Street, Boston, MA 
02118. 


Boston University is an equal opportunity 
employer. Qualified female and minority 
applicants are encouraged to apply. 


Boston University 


Medical Campus 
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THE UNIVERSITY OF 
NORTH CAROLINA SCHOOL OF MEDICINE 


ACADEMIC FACULTY 
FULL-TIME 


FACULTY POSITION 


OTOLARYNGOLOGIST/ 
HEAD AND NECK SURGEON 



































inquiry and eurriculum vitae should be sent to: 
Harold C. Pillsbury, IIl, MD 
Professor and Chief 
Otolaryngology / Head and Neck Surgery 
610 Burnett Womack Bldg., CB# 7070 










Chapel Hill, NC 27599-7070 * (919) 966-3341 





ACADEMIC 
OTOLARYNGOLOGIST 


hs a 





Wayne State University 

The Department of Otolaryngology at 
Wayne State University is seeking an 
Otelaryngologist to head clinical and 
investigative programs of a large academic 
medical center. The individual must 
demonstrate experience and capability in 
head and neck surgery. Training in 
microvaseular surgery desirable. Op- 
postunities-are available for the individual 
to expand existing facilities and programs. 
Academic appointment and compensation 
will be related to training and experience. 
Practice available to augment negotiated 
base salarv. Letter of inquiry and curricu- 
lum vitae should be sent to: 


Robert H. Mathog, MD 
Professor and Chairman 
Department of Otolaryngology 
5E UHC, Wayne State University 
School of Medicine 
540 East Canfield 
Detroit, MI 48201 


Wawne State University is an equal 
opportunity, affirmative action employer. 
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HEAD, DIVISION S 35e 
OF OTOLARYNGOLOGY Texas Childrens Hospital 9^ MEDICINE 


The University of Maryland, Department 
| of Surgery is seeking applicants at the 
level of Professor or Associate Professor 
(with tenure) to head the Division of 
Otolaryngology. 


The Division of Otolaryngology/Head and Neck 
Surgery. Department of Surgery, University of 
North Carolina at Chapel Hill School of Medi- 
cine is seeking a board-certified otolaryngologist 
for its full time academic staff to be located at 
the Wake County Medical Center in Raleigh. 
North Carolina. This position's primary focus 
will be to develop the Otolaryngology Service at 
Wake Medical Center. The successful candidate 
should possessa broad background in Oto- 
laryngology /Head & Neck Surgery with a 
primary interest in teaching and clinical care. 
Research and reaching opportunities will be 
available at Wake Medical Center both for 
residemt house staff and medical student 
involvement. Dedicated research time will also 
be available at the University of North Carolina 
at Chapel Hill. As this is a new affiliation with 
the University, we seek an individual posses- 
sing experience in academia. Rank and salary 
are dependent cn qualifications and experience. 
This position will be available as of July 1.1992. 
The University of North Carolina at Chapel Hill 
is an affirmative action, equal opportunity 
employer committed to increasing representa- 
tion of women and members of minority groups 
on its faculty and particularly encourages 
applications from such candidates. Letters of 


Qualified applicants will be board- 
|? certified in Otolaryngology, have a record 
| of outstanding clinical expertise and 
| proven accomplishment in the field. The 
| successful candidate must also be able to 
|» lead the program in clinical investigation. 


The University offers an excellent fringe 
8 benefit package and salary commensurate 
» with experience. 
Please send curriculum vitae and three 


© professional references to the Chairman 
© of the Search Committee: 


Professor and Associate Chairman 


5th Floor-405 West Redwood Street 


University of North Carolina School of Medicine 


Minorities and women are encouraged to apply. 





































PEDIATRIC OTOLARYNSOLOGY 
FELLOWSHIP 


A one year fellowship in pediatric 
otolaryngology is available in the 
Department of Otorhinolaryngology and 
Communicative Sciences, Bavlor College 
of Medicine and the Department of 
Pediatric Otolaryngology Texas 
Children's Hospital, Houstan, Texas, 
beginning July 1998. 


Texas Children's Hospital, a 400-bed 
tertiary care center, occupiesamagnificent 
new facilities. This well-rounded 
fellowship offers intensive clinical 
experience in all aspects of pediatric 
otolaryngology. Research opportunities 

are also available. 

















































For further information eontact: 










Donald S. Gann, MD Ellen M. Friedman, MD 


Department of 
Pediatric Otolaryngology 
Texas Children's Hospital 

Clinical Care Center, Suite 340 
6621 Fannin Street 
Houston, Texas 77030 
(713) 770-3258 





Department of Surgery 
University of Maryland 
c/o Lois Reisig 
















Baltimore, MD 21201 
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FELLOWSHIP 
in 
Head and Neck Cranial Base Surgery 
Vanderbilt University 
School of Medicine 


Available July 1, 1993. The Department of Otolaryngology is 
soliciting applicants for a one-year fellowship in head and 
neck cranial base surgery. The curriculum will include a 
broad experience in head and neck oncologic surgery with an 
emphasis upon cranial base lesions. Opporturities for 
experience in research, either clinical or basic science, are 
offered in association with this fellowship. 
















Candidates should be board-eligible or board-certified in 
Otolaryngology Head and Neck Surgery. 








Send Curriculum Vitae to: 
Robert H. Ossoff, DMD, MD 
Guy M. Maness, Professor and Chairman 
and 
James L. Netterville, MD 
Director, Head and Neck Surgical Oncology 




















Department of Otolaryngology 


Vanderbilt University Medical Center 
S-2100 MCN 
Nashville, TN 37232-2559 





















Fellowship Position in 
Pediatric Otolaryngology 
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Department of 
Otolaryngology/Head and 
Neck Surgery 


Rainbow Babies and 
Ch drens Hospital University 
Ho ;pitals of Cleveland, Ohio 
Juiy 1, 1992 - June 30, 1993 
July 1, 1993 - June 30, 1994 


A clinical Fellowship in Pediatric 
Otolaryngology is available for a period 
of one year. Emphasis is placed on all 
modern aspects of the subspecialty, 
such as otologic Surgery, congenital 
anomalies, reconstructive procedures of 
the upper airway, traditional and endo- 
Scopic sinus surgery, pediatric head and 
neck oncology. Salary is approximately 
$35,000 per year plus fringe benefits. 
The candidate must be eligible for or 
possess a valid Ohio State License. 






UNIVERSITY OF 
PENNSYLVANIA 
MEDICAL CENTER 






























FELLOWSHIP IN RHINOLOGY 
AND SINUS SURGERY 


July 1993 


Applicants must be board eligible or board certified. 


Apply to: 

























Affirmative Action/Equal Opportunity 
Employer. 






David W. Kennedy, M.D., Chairman 
Department of Otorhinolaryngology: 
Head & Neck Surgery 
5 Silverstein, 3400 Spruce Street 
Philadelphia, PA 19104 


For further information please contact: 
James E. Arnold, MD 
Chief of Pediatric Otolaryngology 
Rainbow Babies 
and 
Childrens Hospitals 
University Hospitals 
Cleveland, Ohio 44106 
Telephone (216) 844-5202 
Fax (216) 844-3977 

























The University of Pennsylvania is an equal Opportunity, 
affirmative action employer. 















Medical Equipment/Supplies 


We Target The Physician You Want! 


The Archives of Otolaryngology's classified recruitment advertising section is 
seen by precisely the physician you need — otolaryngologists and head and neck 
surgeons. A targeted physician audience of more than 12,000. 

Send your advertising order today. Just complete the coupon below and attach 
your typewritten copy. The next available issue is May which closes Wednesday, 
March 25th. 

The classified rate is $1.75 per word for one issue. For three issues or more. the 
rate is $1.55 per word per issue. Minimum classified ad is 20 words. 

iode ios Er ol ete ae ORDER FORMS -"- ~ - -_- ..... 





WANTED: Used ENT equipment. Instruments, 
microscopes, SMR cabinets, ENG. audio, etc. J.B. 
Marvel, MD, 6260 Longmont, Houston, TX 77057. 
(713) 953-1729. 









Miscellaneous 










- CALL FOR PAPERS — 


The International Conference 
on Physician Health 
to be held 
January 28-31, 1993 
in Scottsdale, Arizona 


is accepting abstracts addressing topics relat- 
ed to physician health including AIDS, the HIV 
positive physician, problems related to aging, 
health promotion among physicians, mental 
illness, physica). disabilitysapd substance abuse 
among nione. Possible *epics for presen- 
tation inclüde: Incidence of-héalth problems, 






Enclosed is my check for $ T — — — — — ——— . Al advertising 


must be prepaid with order. 


Institution 
Xn IÀ MM aai ai 
Contact Person 
ME I ee ig 
Address 
i—i 


PM E A S — CID — 
Area Code & Telephone Number 


Authorized Signature 
——— ——— HC 


Send al! copy and payments to: 










treatment issues, and legal intplidations of these 
disorders. sc 









Abstracts which: address issues related to 
these topics, but not dealing: specifically with 
physicians are also welcome, , ,' 








Ll. ; ARCHIVES 
Submission Deadline: June 15, 1992. i OF I 
Contact: Oto aryngo Oo ^! a 
Patrick McGuffin, PhD Head & Nec 
American Medical Association 
Department of Mental Health Surgery 






515 North State Street, Chicago, IL 60610 


(312) 464-4064 Classified Department, P.O. Box 1510, Clearwater, Florida 34617 


National (800) 237-9851 e Local (813) 443-7666 
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INDEX TO ADVERTISERS 
"^ Abbott Laboratories ................ eene 396 A-D, 444 A-B 
E CB DES V oer sis rrtro rri ri m EerÀ Cover 2-349, 





Ciba Pharmaceutielle Loose esksin rater tek ke vxo r)SR 361-362 


Denver Bobut AARNE uiis ias cele UP Pav bi eb xa eO o pane 352 
=, 
BEL Lilly & Company 1.........cecsecsesssssssessosenssesoes 417-418 
aes COP DRM Fi A A 356-357 
E O 1i LoniceovpiisivaeskGxPdsab e qe paco 406 
Li 
Wi:bederle Laboratories; Cb. ........... eere 358-360 
Marion Merrell Dow, Inc ............ccececcccsceesees 412 A-D, 489 
Medical University of South Carolina ......................... 418 
ROGUES disisian 364 A-D 
SmithKline-Beecham Laboratories ...................... 362-363 
University ofPennsy!vania PEENES EEPE PON IE E E 349 
' |. Woice Foundation ——————Á HQ 418 
Wallace LaberatorWm. ................ eee e eon Cover3-Cover4 
Etéhall Lp i a A ad a E E Rada 354 
PARTI ARIE aelalect eeasvissévékse Saa aval etui D deut ode esu qa 350 
m 


While every precaution is taken to ensure accuracy, we cannot guarantee 
: agamst the possibility of an occasional change or omission 
nthe preparation of this index. 
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ORGANIDIN 
(iodinated glycerol) 


Solution, Tablets, Elixir 


ay prescribing, please consult complete product information, a brief summary of which 
ollows: | 
INDICATIONS AND USAGE LUE 

For adjunctive treatment as a mucolytic-expectorant in respiratory tract conditions sue as 
bronchitis, bronchial asthma, pulmonary emphysema, cystic fibrosis, chromc sinusitis or after 
surgery to help prevent atelectasis. 


CONTRAINDICATIONS 


History of marked sensitivity to inorganic iodides; hypersensitivity to any ofthe ingredients or 
related compounds; pregnancy; newborns; and nursing mothers. 


The human fetal thyroid begins to concentrate iodine in the 12th to 14th week of gestation and the 
use of inorganic iodides in pregnant women during this period and thereafter has rarely been 
reported to induce fetal goiter (with or without hypothyroidism) with the potential for airway 
obstruction. If the patient becomes pregnant while taking Organidin, the drug should be 
discontinued and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 


Discontinue use if rash or other evidence of hypersensitivity appears. Use with caution or avoid 
use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 


General: lodides have been reported to cause a flare-up of adolescent acne. Children with cystic 
fibrosis appear to have an exaggerated susceptibility to the goitrogenic effect of iodides. 


Dermatitis and other reversible manifestations of iodism have been reported with chronic use of 
inorganic iodides. Keep this in mind in patients receiving these preparations for prolonged 
periods. 
Ye Interactions: lodides may potentiate the hypothyroid effect of lithium and other antithyroid 
rugs. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Twenty-four (24) month carcinogenicity 
Studies were conducted by the National Toxicology Program (NTP) in rats and mice using doses 
of iodinated glycerol that ranged between 13 and 52 times the recommended human dose. The 
conclusions of the NTP under the conditions of these gavage studies were species and sex 
specific and included the following: (1) no evidence of carcinogenicity in female F344/N rats; some 
evidence in male F344/N rats, based on increased incidences of a) mononuclear cell leukemia and 
b) follicular cell carcinomas of the thyroid gland. (There were no other chemical related 
nonneoplastic lesions of the thyroid gland in male or female rats.) e No evidence of 
carcinogenicity in male BEC3F1 mice; some evidence in female B6C3F1 mice, based on increased 
incidences of a) adenomas of the pituitary gland and b) neoplasms of the Harderian gland. The 
latter tumors were not found in the male mouse or in male or female rats. (There are no known 
human a to mononuclear cell leukemia in the rat and Harderian gland neoplasms in the 
mouse.) The relevance of these findings to humans is not known. Both positive and negative 
results were found with iodinated glycerol in a standard battery of in vitro mutagenicity assays 
that were conducted with or without microsomal activation. In the only in vivo mutagenicity study 
that was conducted, the results were negative for genotoxic effects, in that no increase in 
micronucleated polychromatic erythrocytes was observed in the bone marrow of B6C3F1 mice 
after administration of either iodinated glycerol or 3-iodo-1, 2 propaneciol. The relevance of these 
findings to humans is not known. No long-term animal studies on impairment of fertility have 
been performed with Organidin. 
Pregnancy: Teratoganic effects: Pregnancy Category X (see CONTRAINDICATIONS). 
Nursing Mothers: Do not administer to a nursing woman. 
ADVERSE REACTIONS 
Gastrointestinal irritation, rash, hypersensitivity, 
thyroid gland enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Experience has been rare; no reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
Adults Solution: 20 drops (60 mg) 4 times a day, with liquid. 
Tablets: 2 tablets 4 times a day, with liquid. 
Elixir: 1 teaspoonful 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 
(One drop Solution equals approximately 3 mg of Organidin). 
HOW SUPPLIED 
Organidin is available as- 
olution: 5% — clear amber liquid, in 30 mL dropper bottles (NDE 0037-421 1-10). 
Tablets: 30 mg - round, scored, rose-colored tablets, in bottles-of 100 (NDC 0037-4224-40). 
Elixir: 1.2% — clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and one 
gallon (NDC 0037-4213-40). 
Storage: Store at room temperature; avoid excessive heat. Keep bottle tightly closed. 
ORGANIDIN Solution and Elixir are Distributed by 


WALLACE LABORATORIES 
Division of 





nae by Denver Chemi 
Humacao, Puerto Ri 
ORGANIDIN Tablets are TN Us. " 
WALLACE LABORAT => i 
Division of yy ~ — 7 

CARTER-WALLACE, INC. dS 

Cranbury, N.J. 08512 , . Rev. 7/91 F45 
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Wy, WALLACE ao ces 
uj Division of Carter-Wallace, Inc. - 


^ Cranbury, New Jersey 08512 


Sinusitis therapy 


Complication. Simplification. 





ORGANIDIN Tablets 
(iodinated glycerol) 


Uncomplicates sinus therapy by promoting mucus drainage 


Æ Effective adjunctive therapy B Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 
your choice 


B Helps drain mucopurulent secretions — B No drying of sinuses 


Please see following page for prescribing information. 


Uu WALLACE LABORATORIES 
Division of Carter- Wallace, Inc. 
Cranbury, New Jersey 08512 

© 1991 Carter-Wallace, Inc. ® 


